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compression rings...pioneered by PC... 
offer greatly increased resistance 


to breakage! 


go 


Today, refined and improved PC Chrome Plated 
Steel Compression Rings are indispensable in many 
heavy-duty installations. Features of these special 
purpose rings are: greater resistance to breakage; 
. higher unit pressure and conformability than ob- 
tained with cast materials; good heat stability. 


Perfect Circie Corporation, Hagerstown, Indiana 
The Perfect Circle Co., Lid., Toronto, Ontario 





ACCURATE 


To THE NY vEGREE 


Today’s machines . . . automobiles or aircraft . . . con- 
veyors or combines . . . recording instruments or radar 
installations . . . require accurate, low friction support 
for their moving parts. Where ball bearings are best for 
this job, the best ball bearings are New Departures, be- 
cause of the highest quality standards in the industry. 


For many New Departure bearings the diameter and 
roundness of the balls are held within the limits of a few 
millionths of an inch. And other parts of the bearings 

. rings, races, separators and seals . . . must pass 
batteries of scientific inspection devices and skilled 
operators, before and after assembly. 


If an application calls for ball bearings of pre-determined 
accuracy and life expectancy, install New Departures. 
Keep your eye on the BALL to be sure of your BEARINGS! 


SAE JOURNAL, MAY, 1953 


Typical of the careful inspec- 
tion which New Departure 
bearing parts must undergo, a 
raceway is checked by power- 
ful microscope which could re- 
veal the most minute flaw. 


New Departure ball bearings 
are readily availoble at your 
equipment dealer or bearing 
distributor —supplied from the 
industry's largest nation-wide 
network of warehouse stocks. 
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BALL BEARINGS \ 


NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONNECTICUT 
Also Makers of the Famous New Departure Coaster Brake 





PROP FEATHERING PUMP 


a 


A 


) | 
E at | 
} : Ez 


control is the vital element 


There is no safety without control, and the widespread 
acceptance of ADEL Aircraft Equipment by private, com- 
mercial and military airplane manufacturers is the best 


possible tribute to its unsurpassed performance. 


Built to exacting aircraft standards, ADEL Aircraft 
Hydraulic and Pneumatic Control Equipment, Heater, 
Anti-Icing and Fuel System Equipment and Engine 
Accessories are readily adaptable to any application where 
compactness and unfailing dependability are required. 


ADEL performance...efficient and safe! 
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A DIVISION OF GENERAL METALS CORPORATION 


10785 Van Owen St. BURBANK, CALIFORNIA « HUNTINGTON, WEST VIRGINIA 
CANADA: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED 
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FREE —Write for your personal copy of our Handbook on “O" Rings. 
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m CORPORATION 


3110 Oakridge Dr ive, Dayton 7, Ohio Canadian Plant at: Ste. Thérése de Blainville, Québec 
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135-DKBS—TURBOCHARGED DIESEL 
Maximum hp 185 (@ 2800 rpm. 


@ Versatile and rugged —~ Waukesha 
Model 135 Engines are ideal for almost 
any transport service in their speed and 
power range. The gasoline versions are 
426 and 451 cubic inch displacement, 
with updraft or downdraft carburetion. 
The 135 Diesels are 426 cubic inch, 
either normal or turbocharged. Counter- 
balanced crankshafts, aluminum pistons, 
full pressure oiling—-every modern fea- 
ture! Exceptionally rugged, but smooth 
and lively, with no unnecessary weight. 
For medium speed and industrial service 
these engines are available with standard 


crankshafts. Send for bulletins. 





WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. « NEW YORK ¢ TULSA e LOS ANGELES 
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ANOTHER NEW KENWORTH 


--- STEERED BY ROSS 


> Children ride safely, comfortably to school 

in KENWORTH buses. Super strong... low center 
of gravity ...dependable stopping ability... 
super safe...thoroughly modern in design and 
appointments. Another major safety feature of 
KENWORTH buses is the finest in steering— Ross. 


Exclusive steering specialists for nearly a half 
century, Ross provides easier, safer, more economical 
steering for buses, trucks, tractors, passenger cars, 
boats, and heavy-duty work vehicles of 
many different types. 


And when the job is really tough, Ross 
supplies HyDRAPOWER—hydraulic power steering 
at its best. We invite discussion of any steering 
problem. 


Cam & Lever STEERING 


ROSS GEAR AND TOOL COMPANY + LAFAYETTE, INDIANA 
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A Dependable Service for Over 50 Years 


Sleeve bearings in a wide variety of designs and 
sizes; cast bronze bushings; rolled split-type 
bushings; bimetal rolled bushings; washers; spacer 
tubes; precision bronze parts and bronze bars. 


FEDERAL-MOGUL CORPORATION 11035 Shoemaker + Detroit 13, Michigan 


SAE JOURNAL, MAY, 1953 











i 





MUN UCL Ma LC ah 





ae Ma HS 
Me ata fat mama a3 
SOND C IY NUM) Pe TDUR) Ay 


MANUFACTURED BY THE AJAX 
WRITE FOR BULLETIN 75B | MANUFACTURING COMPANY 


EUCLID BRANCH P. O. CLEVELAND, OHIO « 110 S. DEARBORN ST. CHICAGO, HL. +» DEWART BLDG. NEW LONDON CONN. 
FOREIGN AGENTS IN PRINCIPAL COUNTRIES OF THE WORLD | 





Tiptoe control and positive braking power are features of this 5 cubic yard clamshell, 
powered by a 350 hp diesel engine. The 10” clutch and brake blocks on the 52” 
diameter drum are R/M Type 3000 Blocks mounted on R/M Key-Lok slides. Key- 
Lok device makes it possible to replace friction parts without removing band and 
without special tools, Machine is quickly converted for use as dragline or crane. 
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THE TRADE-MARK THAT SPELLS PROGRESS 
IN FRICTION MATERIAL DEVELOPMENT! 


To meet growing needs, manufacturers of 
earth-moving equipment are constantly in- 
creasing power and capacity. In turn, this 
requires consistent advances in friction 
material . . . advances consistently achieved 
by Raybestos-Manhattan! 

In other fields, in other industries, the 
story is the same. Increases in power and 
capacity call for more efficient, more effec- 
tive control elements... and R/M meets the 
call. The automotive industry itself is an 
apt example. So are the office equipment 
industry, the mining machinery industry, 
and many others. 

Different types of friction material, in 
numerous combinations, are used by R/M 
to provide desired results. Woven and 
molded asbestos, semimetallic materials, and 
sintered metal parts are all in the picture. 

No matter what your “Stop-and-Go” 
problem, you'll find your R/M representa- 


tive ready to help. Behind him stand all the 
facilities of the world’s largest maker of 
friction materials . . . with six great plants, 
their research departments, and their testing 
laboratories. 


Demand for sintered metal parts continues to grow, 
and R/M continues to increase capacity for this type 
of friction material. Sintered metal is exceptionally 
suitable for applications requiring close tolerances, 
or for operating conditions such as immersion in oil. 


The R/M Engineering Bulletin illustrates examples of R/M friction materials for 


aviation, agricultural, automotive and other industries. Write for your copy. 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 445 Lake Shore Drive, Chicago 11, Ill. 


Cleveland 14 
Manheim, Pa. 


Detroit 2 
Factories: Bridgeport, Conn. Passaic, N.J. 


Crawfordsville, Ind. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings + 


Neenah, Wis. 


Los Angeles 11 


No. Charleston, $.C. 


Canadian Raybestos Co. itd., Peterborough, Ont. 
Brake Blocks « 


Clutch Facings 


Fan Belts * Radiator Hose + Industrial Rubber Products « Rubber Covered Equipment + Packings « Teflon 
Products * Asbestos Textiles +» Sintered Metal Products +» Abrasive and Diamond Wheels + Bowling Balls 
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5 Oil Seals / or to your specs 


with leather or synthetic rubber 
lat GakK-INTERNATIONAL 


Oil Seals are a big part of our busi- 
ness — have been for years. And 
among our customers are the best- 
known industrial concerns in the 
country. 

So if it’s Oil Seals you need, we 
make them. We want to figure on 
your requirements. We have the 
equipment, the skilled people, the 
knowledge of leather and rubber. 
Our quotation will tell you how 
economically we can produce Oil 
Seals. The first order will prove 
to you how efficiently we can meet 
your needs. 


Ge 


a always depend upon 
G&K-I RNATIONAL as a ma- 
jor source for other sealing devices: 
O-Rings, Cups, Flanges, U’s and V’s 
as well as special packings made to 
order. And look to us for replace- 
ment packings to JIC standards, and 
particularly for the hard-to-get 
larger sizes in leather. 


New Packings Catalog 


Probably the most compre- 
hensive catalog and manual 
in existence today. Covers 
all types with latest tables. 
Also helpful application 
data. Write for your copy 
today! IT'S FREE. 


G & Kg INTERNATIONAL 


GRATON & KNIGHT COMPANY 
Established 1851 


Worcester 4, Massachusetts 


INTERNATIONAL PACKINGS CORPORATION 
Graton & Knight Company Affiliate 


Bristol, New Hampshire 
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LINCOLN 


Brace is Bect 


FINDS 


Kitchen range burner valve by Lincoln Brass Works, Inc., Detroit 16, Mich. Two different brasses are used in 
this valve, which is entirely of brass except for the washer and spring. Lincoln also makes valves for 
heaters and furnaces; flow, drain and shut-off valves for gasoline lines; shut-off valves for agricultural 
sprayers, and a wide variety of tube and pipe fittings, all entirely or chiefly of free-cutting brass rod 


and free-machining brass forgings. 


Mr. D. E. DuPerow, Vice-President of Lin- 
coln Brass Works, Inc., recently said:‘’Thirty- 
six years of brass use by Lincoln and complete 
acceptance by the trade is the best reason I 
can think of for brass superiority. If there 
had been any material better for our purpose, 
less expensive to fabricate, and more desirable 
to our customers, we would be using it 
now.” 

Brass has many desirable characteristics. 
Here are five of them that are important in 
Lincoln valves and fittings: 1, corrosion re- 
sistance, which means no plating is required. 
2, high speed precision machining for high 
output, lower costs. 3, sound, non-porous 


structure of rod and forgings. 4, smooth per- 
formance; brass holds lubricants. 5, customer 
satisfaction; gas range burner valves pass the 
cycling test of being raised to 425°F. and 
back to room temperature a minimum of 
10,000 times without seizure, loss of free 
operation, or leakage. 

There are many other items besides valves 
that can profitably make use of the fine quali- 
ties of Revere Brass. The Revere Technical 
Advisory Service will gladly cooperate with 
manufacturers on the selection of the correct 
brass and its fabrication. Just call the nearest 
Revere Sales Office; see your telephone direc- 
tory. Or write direct. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


. . * 
Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Mich.; Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere 
SEE REVERE’S ‘MEET THE PRESS’’ ON NBC TELEVISION EVERY SUNDAY 
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cincult 
assure positive, 
permanent protection of 


6, 12 or 24 Volt Circuits 


Four Willys military Jeeps’ emerge from lake after per- 
forming under 6 ft. of water. Klixon C9115 Waterproof 
Circuit Breakers protect electrical circuits in these water 
dogs. 


Trailmobile '"Warehouseman's Van" light circuits are pro- 
tected with 5 Klixon C9121 Automatic Circuit Breakers. 


Road experiGn= of numerous fleets — trucks, Mack LRSW 30-ton off-highway gets permanent circuit 

buses and other mobile equipment prove Klixon protection with 4 Klixon CDA Weatherproof Circuit 
. . . Breakers. 

Circuit Breakers permanently safeguard electri- 


cal systems. 


In addition, Klixon Breakers keep equipment 
rolling by preventing delays which are caused Breakers for sure permanent protection. Com- 
by fuse burnouts. Properly applied, they prevent pact, they are easy to install. Their operation is 
over-capacity fusing. They guard against fires or unaffected by shock, motion or vibration. Write 
damage to the electrical wiring because operators for information. 
need not insert jumpers as the case would be 


when a fuse burns out and no replacement IxoO 
. . \ 
is available. ray, 


(ent ane me 


No matter what type of mobile equipment you 
oo YE en ee SPENCER THERMOSTAT 
operate it will pay you to use Klixon Circuit Division of Metals & Controls Corporation 
1505 FOREST STREET, ATTLEBORO, MASS. 
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What and How—Rather than Where and When .. . 


4 


By Norman G. Shidle 


Time and experience are not synonymous. 


Experience is recorded in a person’s consciousness. Some 
people record much useful experience in a very short time; 
others record more slowly. Some seem scarcely to record 
at all. 


Yet, “What is your experience?” is a common gambit in 
the average employment interview. Response is usually in 
terms of where the applicant has worked and what his duties 
were. The interviewer learns nothing of what the applicant 
has accomplished—or how. 


Twenty-five applicants for a job as editor of a technical 
handbook recently gave the propective employer a list of 
previous jobs held and the dates of exposure on each. They 
told him, in effect, the areas in which they had been sup- 
posed to be accomplishing something for some years past. 
They gave no hint of what, if anything, they actually had 
accomplished. 


Only one made the slightest pass at giving any such all- 
important information. In addition to the usual listing of 
areas covered, including writing of technical manuals, she 
wrote: 


“In the course of preparing manuals, I was able to de- 
vise a time and money-saving system. This system 
makes it possible to use parts of a master copy many 
times, from book to book, and yet to be able to reassem- 
ble the master copy of any book for reprinting.” 


Not much, to be sure . . . but it was the only specific story 
of a specific achievement in 25 letters of application. 
Enough, it was, to get her the interview. The interview de- 
veloped more specific stories of specific accomplishment. 
She got tne job. 


The story of methods and results is the only meaningful 
record of experience which an applicant has actually made 
his own. Experience which has become a part of a man’s 
consciousness—of his very being—is the experience that 
points to what he will do and how he will do it. 


The important thing is not how long he has been exposed 
to business or professional life, but what kind of a person 
the exposure has made of him. 


Regardless of exposure-time, a man can use intelligence, 
integrity, originality, capacity, and industry on almost any 
job. So, suppose he has exhibited these qualities in his ex- 
perience. Then the simple, factual story of what he did 
about problems faced—and what results he got—will record 
them, as nothing else will. 


If he has and exercises the qualities needed for a particular 
job, the time he has spent developing them will matter little. 
.. . The pay-off is in what and how he has accomplished- 
not in either the time or the character of his exposure. 


Time and experience are not synonymous. 
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for 38 aN ik ica 


Industry has come here for the finest 
in surlace treatments of metals 


Want a more durable, more attractive paint 
finish on your metal product... to cold form 
metal more efficiently, more economically... 
to protect iron and steel parts from rust... 
to assure smooth break-in and long service 
on friction parts? 
Parker Rust Proof has products which will 
produce these benefits for you. Bonderite 
anchors paint to metal. Bonderite 
and Bonderlube are helping to 


revolutionize cold forming. Parco Compound 
controls rust. Parco Lubrite retards wear. 
They’re all proven products, easy to use, 
dependable, uniform in results. 

Back of every Parker product and its per- 
formance in your plant is our thorough 
knowledge and wide experience in surface 
treatments for metals. All we've learned in 
38 years goes to work for you when you call 
on Parker. 


RUST PROOF COMPANY 
2181 E. Milwaukee, Detroit 11, Michigan 


PARCO LUBRITE 
wees resistant for friction surfaces 


PARCO COMPOUND 
rust resistant 


BONDERITE and BONDERLUBE 
ids in cold forming of metals 


BONDERITE 
Corrosion ‘esistant paint base 
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hemoet Seng The Only Performance-Proven 
Low Pedal Power Brake 
Car manufacturers, here is a sure answer to the problem of creating added 


interest in your line of cars. Equip your vehicles with Bendix* Low Pedal 
Power Brake, the sales feature that has already established itself as one of 


es 
NOW S06 oping the most popular devices offered the public in years. 


by aA Dealers are enthusiastic because with the Bendix Low Pedal Power Brake 

1S AS EASY AS G it is now, easy to demonstrate added braking power and safety. Service 
managers are happy because of its trouble-free performance and, best of all, 
new car buyers realize that with today’s trend toward “‘power’”’ operation, 
a car equipped with a Bendix Low Pedal Power Brake offers the ultimate 
in braking efficiency. 
Remember, too, this new low pedal power brake: is the product of Bendix, 
world’s largest producer of power brakes and leader in braking develop- 
ments since the earliest days of the industry. That’s why if you are con- 
templating power braking it will pay to ‘Sign Up’’ with Bendix for the 
greatest improvement in braking since four wheel brakes. *REG. U.S. PAT. OFF. 


BENDIX civisicn SOUTH BEND 
Wt le ne longer necessary to lift the feet end exert leg 
power pressure to bring your car te @ stop. With the 


Bendix Low Pede! Power Brake on about the some leve! 
at the eccelerater, on easy ankle movement, much like 


. 
werking the eccelercter, is all the physical effert 
required for broking. And by merely piveting the foot Bendix AVIATION CORPORATION 
on the heel, shifts from “ge” te “stop” controls ore Export Seles: Bendix Internetional Division, 72 Fifth 


mede in far less time. Ave., New York 11, N.Y. « Conedien Seles: Bendix- 


Reaikt:: MORE DRIVING COMFORT, LESS > Products Eclipse of Conade, Lid., Windser, Onterie, Conede 
een VIG THE MCST TRUSTED NAME IN BRAKING 
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PRODUCTION ~t.. 
TOMORROW 


Challenges Engineers Today 


E. F. Gibian, 


Cleveland 


Popucrion Tomorrow ... what a challenge to the production engineer of today! 


@ What to look for in tomorrow’s machine tools, tomorrow’s materials, tomorrow’s 
techniques in casting, forging, powder metallurgy? 


@ What will be tomorrow’s role of electronics, and atomic energy in production? 


@ What about tomorrow’s management techniques for organizing and controlling 
manufacturing? 


@ What about tomorrow’s management responsibility to meet the social implications 
of the complex industrial order? 


@ What do we look for in the production engineer of tomorrow? 


The machine tools of tomorrow are already knock- 
ing at the doors of our factories. Not only auto- 
mation, but the combination of a multiplicity of op- 
erations in one machine tool appears to be the trend 
of the future. 


The production lines are being shortened. The 
continuous line of more or less standard machine 
tools, served by the conveying system bringing the 
product of the previous operation to the operator of 
the machine for the next operation, may be on the 
way out. It very likely will be replaced by relatively 
few but more complex machine tools performing the 
many operations with a minimum of rehandling and 
repositioning. 


Tomorrow’s machine tool for large lot or continu- ‘. . . more complex tools performing the many opera- 
ous production will be fitted out with a vast array of tions with a minimum of rehandling and repositioining.” 
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tools and will be provided by powerful drives to 
complete simultaneously many operations which up 
to now are being performed successively on several 
machines. For example, a machine tool which has 
been built for the machining of a large jet engine 
component and is now ready for installation accom- 
modates about 50 cutting tools, is driven by two 150 
hp motors, and will complete the entire machining 
operation now being done by a battery of five large 
vertical turret lathes. This installation will reduce 
the machining time from 150 min to less than 5 min! 


. it is conceivable that the engineer will translate 
his designs not into drawings, but into punched tapes 
or punched cards to be fed directly into the control cir- 
cuit of the machine tool of tomorrow.” 
Built-In Electronic Brains 


Electronics and automatic controls will no doubt have a profound influence on the 
design of new machine tools. The programming of machine tool cycles devised on 
the production engineer’s drafting table or desk will allow the economic manufacture 
of complex shapes in job shop lots or single samples, eliminating the need for expen- 
sive fixtures, cams, and measuring devices. 


When machine tool movements will be directed by amplified electric signals, it is 
conceivable that the engineer will translate his design not into drawings to be fur- 
nished to the shop, but into punched tapes or punched cards to be fed directly into 
the control circuit of the machine tool of tomorrow. Reliable magnetic amplifiers, 
shock-proof tiny transistors and similar devices, now emerging from the development 
Stage, may vastly accelerate the coming of the automatic control era to the shop floor. 


The automatic speed selector of the 1930's, the revolutionary pre-cycling system in- 
troduced in the 1940’s cn the Bullard man-au-trols, may in the late 1950’s be looked 
upon as historic stepping stones in the development of the modern machine tool. 


Forging Gets Streamlined 


New approaches are already taking shape in the field of forging. The German counterblow 
hammer pointed the way to the principle of two opposed striking members to convert all, or at 
least most, of the energy of a hammer into useful forging work, instead of dissipating a large 
portion of that energy into huge foundations. 


The Chambersburg Impacter using two horizontally opposed 
impellers indicates the possibility of converting the forging 
of many automotive and aircraft parts into a completely auto- 
matic operation at rates in the order of 2000 pieces per hour. 
The heavy press program sponsored by the U. S. Air Force 
opens up an entirely new field for the forging industry. Large 
steel extrusions made possible by the use of a glass lubricant 
are already a reality. The “throatless” press, while still in the 
embryo stage, is another example of the many new ideas de- 
parting from the conventional concept of this old art. 


REINFORCED 
PLASTICS 


Ce ranwun| 


Similar radical advancements are taking place in 
the foundry. Shell mold castings and frozen mercury 


investment castings may be cited as examples. New 
processes, for instance, those employing supersonic 
vibrations, electrical discharges; new materials, such 
as, titanium, infiltrated powdered metais, intermetal- 
lic compounds, cermets, reinforced plastics... 
these all will tax the ingenuity of the engineers who 
will plan the production of tomorrow. 


. radical advancements taking place in 
the foundry ... shell mold castings and 
frozen mercury investment castings . - new 
materials such as titanium and _ reinforced 
plastics . . . these all will tax the ingenuity 
of the engineers who plan the production of 
tomorrow.”’ 
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Management Controls More Critical 


We are also concerned with the technique of control- 
ling the intricate system of tomorrow’s production. 
First of ali, we have to learn how to measure, inspect, 
and keep under control, how to report, and how to cor- 
rect. The feed-back principle has to be applied to 
management controls also. We need a better under- 
standing and a broader application of statistical tech- 
niques, such as, operations research. 


The advent of automatized equipment will call for 
an entirely new approach to equipment maintenance. 
Two-way short-wave radio communications within the 
plant will be available for instant transmittal of in- 
formation and directions. Industrial television appears 
feasible for the watching and servicing by one man of 
several widely separated points in a production process. 
It may prove its value in the remote control of inven- 
tories, the setting of standards, and the control of ma- 
terial movements. 


“Industrial television appears feasible for the 
watching and servicing by one man of several 
widely separated points.” 


Military Production Contributes 


Many technical advancements touched upon in this review have been accelerated by the im- 
petus of the defense program. The Armed Services have demonstrated an admirable foresight 
in sponsoring some of the significant production developments. Those of us who work in the 
automotive and aircraft field gratefully acknowledge the contribution to manufacturing prog- 
ress made by the Air Materiel Command of the U. S. Air Force, the U. S. Navy Bureau of Aero- 
nautics, and the Army Ordnance, to name just a few. 


Neither let us forget what production men and machine tool builders are accomplishing in 
foreign lands, in Great Britain, France, Germany, Switzerland, Belgium, Italy, Sweden, and even 
on the other side of the Iron Curtain. 


Metamorphosis for Manufacturing Man 


I would like to close this iook into production tomorrow, sketchy as 
it is, with some speculation on the most important factor in the pro- 
duction process—the production engineer of tomorrow. He too will 
change. 


The production engineer of tomorrow must acquire a grasp 
of additional engineering knowledge and add it to his pres- 
ent fund of ingenuity, experience, and know-how to compre- 
hend, properly apply, and utilize the scientific advances con- 
fronting him. He will need to understand and use statistical 
techniques and assume management responsibility. He will 
be forced to work much more closely with the product engi- 
neer to insure that the design and specifications lend them- 
selves to the best utilization of available, up-to-date manu- 
facturing tools and equipment. He may have to join that 
much ridiculed and maligned society of long-haired boys and 
be at home with integral calculus and differential equations. 


“The production engineer of tomorrow Our colleges should take a critical look at the curricu- 


° h to join that h 
‘sttntea” an ada calidon lum of their engineering schools, for they may find that 


long-haired boys and be at home with the present technical education is not adequate to meet 
integral calculus and differential the requirements of the production engineer of to- 
equations.” morrow. 
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ITANIUM is today being produced and used in 

tonnage quantities. Producers are spending mil 
lions of dollars to boost their capacity to produce 
pure titanium sponge and to remelt it into com 
mercial forms. Users are developing techniques 
for forging titanium into aircraft engine parts and 
for forming sheet for airframes. Titanium repre- 
sents an appreciable part of the total weight of at 
least one advanced airframe now in production 

For tomorrow, metallurgists predict new, stronger 
more ductile, more heat-resistant titanium alloy 
available in quantities permitting commercial a 
well as military applications. (Part II of this arti 
cle appearing next month will go into the potential 
of titanium as revealed by its metallurgy.) 


%, 4 
io ‘ 
Exp. rmental Prod. 
’ 


rurnace 


Fig Rem-Cru's melt shop at Midland, Pa. as it looked last summer 
Furnaces at right turn out ingots that dwarf the 1200 pounders 


center turn out 1200-Ib ingots 


UM 


Today and 


The two principal producers of pure ductile titan- 
ium sponge, DuPont and Titanium Metals Corp 
have been turning out 4 tons of sponge per day since 
the end of 1952. New plants being built at New- 
port, Delaware and Henderson, Nevada will soon 
raise total capacity to 20 tons per day, or 7000 tons 
per year. Still greater capacity, 22,000 tons per 
year, is the Defense Department’s goal for 1955 


Processing Capacity 


Melting capacity has been keeping pace with 
sponge capacity. Huge furnaces (Fig. 1) melt 
sponge for 1200-lb and even two-ton ingots of com- 


mercially pure titanium and titanium alloys 


New 2000 to 4000 Ib 


Furnace 


Since then it has doubled in size. Cold-mold furnaces in the rear 
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Tomorrow 
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Mills are working the ingots into almost all of 
the standard wrought forms that stainless steel 
comes in. The bigger the ingot, the cheaper it is 
per pound to process and the less contamination 
and irregularity in the product. Some of Rem- 
Cru’s big ingots go through Crucible Steel’s four- 
high hot-reversing mill shown in Fig. 2 and on to 
associated strip equipment to become wide thin 
strip. Strip up to 12-in. wide is available. Width 
up to 25 in. are under development on continuou 
mills. One sheet of RC-70 has been rolled to 0.015 
in. x 36 in. x 460 ft. (Rem-Cru Titanium, Inc., is a 
joint subsidiary of Remington Arms Co., Inc., and 
the Crucible Steel Co. of America established sev 


Fig. 2—Crucible Steel's four- 

high hot reversing mill with 

automatic coilers contained in 

the furnaces ahead of and be 
hind the roll stand 


eral years deal especially with the new 
metal.) 

Sheet and plate come in thicknesses from 0.016 
to 1 in., in widths up to 48 in. and lengths up to 
140 in. Round, flat, square, and hexagonal bars 
32 in. and up are produced with hot-rolled, cold- 


drawn, or ground surfaces 


Wire Available Also 

titanium wire in diameters 
down to 1/16 in. in coiled or straight lengths. 
Welded titanium tubing comes in sizes from '%4 in 
OD up, and in wall thicknesses up to 0.125 in., in 
straight lengths 10 to 15 ft long 


ago to 


Jsers can obtain 





THIS is Part | of a two-part article based on: 


The Bases for Tonnage Titanium Production 
by C. |. Bradford 


Titanium Alloys for Aircraft Engine Forgings 


by L. R. Frazier 


Titanium Alloy Development 
by M. Hansen and H. D. Kessler 


Titanium in Airframes 


by F. R. Kostock 


Utilization of Titanium and other Alloys in Cor- 
rosive Environments 


by W. L. Williams 


Figs. 2 to 7 show how North American Aviation 
fabricates sheet into airframe parts. This company 
finds that titanium doesn't like to be worked fast 
The stretch press, hydropress or hydroform, and 
draw press do a better job than the punch press 
and drop hammer 

North American welds commercially pure titan- 
jum without trouble. However, they have found 
that welding embrittles current titanium alloys 
and that postheating to recover ductility is more 
trouble than it’s worth. 

For forging, titanium suppliers can furnish ham- 
mered rounds, squares, flats, discs, rings, and other 
simple shapes, as well as billets. Ingot size sets 
the limit on maximum weight for a single forging 
With today’s large ingots, 4000-1b billets are possible 


Forging Practices 


General Electric’s West Lynn Plant has been buy- 
ing titanium shapes and billets and forging air- 
craft gas turbine parts from them. GE production 
men find that just about any shape that can be 
forged in steel can be forged in titanium. But 
heating time of titanium alloys must be limited 
Otherwise a hard, brittle crust forms under the 
scale. All present titanium alloys suffer from sur- 
face imperfections which must be removed before 
finish forging 
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All five papers were presented at a symposium 
at the SAE Annual Meeting, Detroit, January 16. 
They are available separately in multilitho- 
graphed form from SAE Special Publications De- 
partment at 25¢ each to members and 50¢ to 
nonmembers. 


Part Il of this article will appear in the June 
issue. 


Other articles SAE Journal has carried on 
titanium are: 


“Design and Manufacturing Techniques with 
Titanium” by O. A. Wheelon in the March 1952 


issue. 


“Application of Titanium to Aircraft Engines’ 
by H. H. Hanink in the August 1952 issue. 


“The New Metal, Titanium” by R. W. Parcel 
in the December 1952 issue 


General Electric divides titanium forging alloys 
into three categories and makes these generaliza- 
tions about them: 


High-Strength Alloys—Sponge melted with alu- 
minum and chromium to make alloys like the 3% 
Al, 5% Cr Mallory alloy, is good for non-rotating 
forged parts requiring high yield strengths. They 
are a good choice for landing gear forgings, for 
example. 

The 3% Al, 5% Cr alloy leads among currently 
available alloys in yield, stress-rupture, creep, fa- 
tigue, and elevated temperature tensile strength 
Room-temperature yield strengths are in the order 
of 160,000 psi. Samples of the alloy tested at 800 F 
showed yield strengths of 60,000 psi or better. Duc- 
tility, as measured by elongation in tensile tests 
runs between 5 and 10%. 

When production men develop a way to surface- 
harden these high-strength alloys, they ought to be 
excellent for parts like gears and splines requiring 
strength plus wear resistance. 


Medium Strength Alloys——Alloys like Ti 150A and 
RC-130B have enough strength to show a strength 
density advantage over other materials. They also 
have enough ductility to adjust to the stress pat- 
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Fig. 3—These typical parts were punched out of com- 

mercially pure titanium. Problem with these parts is to 

maintain flatness. Rework of the dies eliminated frac- 
tures shown 


Fig. 4—Sheet stock that bends fine from one surface often 
fails when bent from the other, as shown here. Lowe! 
part of this Z section bent smoothly to 90 deg. But the 
reverse bend failed at about 35 deg. Presumably one side 
of the sheet absorbed more oxygen or nitrogen than the 
ther during pack rolling. Pickling the sheet with a 
nitri-hydrofluoric dip has reduced the failures 


Fig. 7—This 60-ton Hufford stretch press has 


been used to form ‘and here break) curved 
titanium Z sections. The jaws, like the one 
at the right, grip the ends of the piece. They 
zive it a stretching load of 28,000 lb dial read- 
ing, then wrap it around the die. Parts have 
been successfully cold formed this way, but 
this piece broke near the jaw at the right be- 
cause of laminations in the material 

Stretch presses give especially good results 
on narrow pieces where it is possible to have 
the neutral axis inside the inner flange so that 
both flanges are stretched When the web 
is so wide that this would stretch the outside 
flange beyond its breaking point, the neutral 
axis must lie between the flanges. But the 
closer the neutral axis to the inner flange 
the less the inner flange is shrunk and the 
more likely the operation is to succeed 
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Fig. 5—Titanium stretches well but doesn’t shrink readily 
In this frame formed cold by hydropress, the upper flange 
has stretched uniformly to the prescribed greater radius 
But the lower flange has buckled instead of shrinking to 
a smaller radius. There are two solutions: Hot-form the 
part (Fig. 6) or stretch more and shrink less (Fig. 7) 


Fig. 6—Shrink and stretch flanges on these parts were 
hot-formed successfully on the hydropress, although they 
could not be cold-formed. The cold blanks went onto 
forming blanks heated to 900 F. ‘Torches heated the 
blank until it expanded enough for the tool holes to pick 
up the tool points in the block. Hot blank and die were 
then covered with loose asbestos fiber to insulate them. 
A hard rubber pad was fitted over the asbestos-covered 
pieces, and hydropress pressure applied through the pad 
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Why Use Titanium? 


Titanium is strong for its weight. 
Titanium weighs only about half as much 
as steel and only one and a half times a 
much as aluminum Yet commercially 
pure titanium typically has yield strengths 
around 80,000 psi and ultimate strength 
around 90,000 psi. Commercially available 
titanium alloys have trength about 
double these values 

On a strength/weight basi titanium 
surpasses both aluminum and_ stainles 
steel in the temperature range betwee: 
about 250 and 800 F. Parts in and around 
aircraft turbine engines encounter these 
temperatures. So will fuselage skins when 
they reach near-sonic or sonic speeds at 
high altitudes (Skin temperatures at 
Mach 2 at 35,000 ft are calculated to ap 
proach 600 F.) 


Titanium is ductile. It can be hot 
and cold formed, rolled, forged, and cut by 
processes equivalent to those used with 
other materials in the same strength range 
Its elongation in standard tensile tests is 
between 10 and 25%, depending on the 
alloy and its form 


Titanium is corrosion-resistant. 
It resists nitric acid, wet chlorine, chloride 
salts, organic acids, sulfur and sulfur com- 
pounds, and strong alkalis. It appears to 
be completely unaffected by marine en- 
vironments. (Part II of this article will 
include tips on utilization of titanium in 
corrosive environments.) 


terns produced in highly stressed rotating turbpine- 
engine parts. And they are not too hard to ma- 
chine. 

Ti 150A requires some work or plastic deformation 
below 1600 F before forging. It can’t be heated 
above that temperature after forging without los- 
ing ductility. It can be ground satisfactorily if 
just the right combination of speed, wheel, and cool- 
ant is used. The operation must not leave any 
sharp scratches; they can impair fatigue resistance 
seriously 

RC-130B offers several advantages over most 
other medium-strength titanium alloys. It is less 
sensitive to directionality of properties, grinding 
cracks, and age-embrittlement. It can be reheated 
to 1700 F in forging without damage. Besides, it 
has comparatively higher strength in the 400-700 
F range 

RC-130B forges well when the slug is free from 
urface defects Ductility is high and relatively 
uniform 

The results of tensile tests on forged RC-130B 
titanium discs provide a good example of what to 
expect from this alloy. Test bars were taken from 
the center and rim of each disc, from each billet in 
the transverse direction, and from billet slices 
forged to approximately one-half their original 
height From the data certain observations could 
be made 


1. Both in the discs and the test slices the high 
upset ratios produced higher average duc- 
tilities. 

2. Higher ductilities in the original billets were 
reflected in more ductile discs. 

3. Center and rim ductilities were practically 
equivalent. 


Low Strength Alloys—Forgings of these alloys are 
easier to machine and grind. Unlike the higher- 
trength titanium forgings, they can be welded to 
sheet metal parts. 

The low-strength titanium alloys are produced 
by melting sponge titanium without alloy additions 
Alloys in the low-strength classification include Ti 
55A, Ti 75A, Ti 106A, RC 55, RC 70, MST Grade III 
and Republic’s commercially pure grade. 

Titanium suppliers will repurchase from their 
customers clean, segregated titanium scrap at about 
$1.50 to $2.00 per pound in lots of a thousand pounds 
or more. Purchased scrap is being stockpiled right 
now, in the hope that future improved furnaces will 
accommodate it better. With present melting meth- 
ods, scrap requires too high a concentration of en- 
ergy to melt it. It tends to freeze up the molten 
pool instead of blending with the rest of the charge 

Titanium castings are not yet being made com- 
mercially. Chief difficulty in the way of casting is 
the activity of the molten metal with respect to the 
mold material. But investigators hope to lick this 
production problem too before long. 
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HE future of automatic processes is inseparable 

from the future of our manufacturing industries. 
These processes are potent weapons in the constant 
fight to reduce costs so that consumption of our 
manufactured goods may be increased and our em- 
ployment remain at a high level. 


The future of automatic processes at Ford is 
assured, based on our experiences so far. There is 
no industry which can afford not to consider the 
possibilities. 


The completely automatic factory is still some 
distance in the future. We do have some new fac- 
tories which are based on the automatic handling 
of parts in some departments. There is no question 
that the future will see new plants with a greater 
percentage of automatic operations as our manu- 
facturing engineers and builders of machinery and 
equipment take advantage of experience gained in 
the latest programs 
hinges on 


Automatic handling in our factories 


five main points: 


1. It depends on transfer machinery built with 
automation in mind. The transfer-type machine 


y) 
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Ford Motor Company 


presented at SAE National 


combines similar operations to be performed on 
a part into one continuous machine with auto- 
matic indexing between work stations. 


2. Automation is another key. It’s a coined word 
meaning the automatic handling of parts between 
progressive production operations. 


3. Preventive maintenance programs are needed 
to keep our production lines in operation. This 
includes tool changing and the standardization 
program which is so important in a modern plant. 


4. The emphasis has to be switched from muscle 
power to brain power. That has to be done 
through a reorganization and reallocation of work 
tasks and manpower 


5. It takes alert management to coordinate and 
get the best out of each of our technical skills. 


Many of the features discussed in the following 
article are shown in the photographic tour through 
Ford’s Cleveland Engine Plant on pages 38-45 of 
this issue 


To see how Ford has tackled these problems, read the next five pages 
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THE AUTOMATIC FACTORY 


Transfer machines combining a number of operations in- 
e troduce new concepts in manufacturing operations. 


A few years ago, processing of parts manufactur- 
ing was based on a series of individual machine 
tools to perform the operations in small increments 
with manual handling between each machine 
Processing today would and must be based on the 
combination of similar operations into an inte- 
grated machine tool of many stations, with auto- 
matic transfers between. 

To illustrate the techniques used we can consider 
the production of automotive crankshafts. One 
portion of our machining process involved the drill- 
ing of six oil holes, six metering holes, six lightening 
holes, and inspection of the operation. 

Ten years ago 29 separate machines would have 
been required, while today the same department 
would require only three transfer type machines of 
eight stations each. The part would be loaded at 
one end and unloaded at the other end with all 


operations in between being completely automatic 
This example applies to other operations such as 
milling, broaching, reaming, and tapping. 

This combination of operations describes the ma- 
chine tool which is known as the transfer machine 
We can readily see that combinations of this type 
cause profound changes on our entire production 
process. Our manpower must be redistributed to 
handle the problems which arise. 

We must take a fresh look at our methods of 
maintaining machinery elements and in applying 
our tools to the job. We find ourselves with produc- 
tion lines which in many cases are made up with 
groups of transfer machines which are completely 
automatic in themselves. These machines in turn 
must be coupled together in an economical fashion 
if we are to gain the full benefits of the transfer 
machine. 


One big new engineering field opened is automation, 
e the automatic handling of parts between operations. 


We can see that while similar operations are 
combined with transfer machines, there is a sepa- 
rate problem still remaining. That’s to connect 
these new machines so that manual handling op- 
erations between the products of the various ma- 
chinery builders will not be necessary. 

It is up to us to see that all the engineering groups 
involved are properly coordinated so that our auto- 
mation devices can be designed with the necessary 
elements. Included are such elements as simplicity, 
ease of maintenance, and use of standard design 
details for the various sections necessary for a 
complete department. 

Automation devices are designed to move parts 
into and out of production machines, turn the part 
over, rotate it, remove scrap and other related func- 
tions. Scrap removal on a continuous and auto- 
matic basis was a necessity in both machining and 
stamping operations. These devices are timed with 
the process and are ordinarily completely auto- 
matic while in operation 

A finished piece of automation equipment is made 
up largely of standard elements such as conveyors, 
air, hydraulic, and electrical control mechanisms. 
These are arranged to obtain the proper movement 
for elimination of unnecessary manual handling 
operations. 
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We have found that a wide variety of materials 
can be handled with substantial savings. At the 
same time we can eliminate hazardous handling 
such as in large stampings, heat treat operations 
forging operations and others. In many respects 
automation is the extended usage of conveyors 
which played such an important part in the early 
development of mass production of automobiles. 

In the Ford Motor Co. proper emphasis has been 
placed on automation since the Spring of 1947, when 
our first Automation Department was set up. We 
have found that the entire program has been ac- 
celerated and that the necessary coordination has 
been possible since that time. 

There are many groups in the various divisions 
of our company which are working on this problem 
Automation has been set up on a sound engineering 
basis, instead of the cut and try method which was 
often used in the past. We have been able to place 
proper emphasis on design to obtain simplicity and 
to eliminate maintenance problems after installa- 
tion, as well as to obtain completely automatic op- 
erations. The individual and specialized treatment 
possible with this type of system has produced re- 
sults which could not have been attained on any 
other basis. 


The early at Ford were 


automation programs 
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centered about rearrangement of standard and 
existing machines to connect them with mechanical 
devices which would eliminate the inherent delay 
caused by manual handling. Many arrangements 
of this type were worked out to lower production 
costs. 


At present, we find that our new programs are 
based on the wide introduction of machinery and 
equipment which have been designed with automa- 
tion in mind. This program is planned so that 
automation will be considered in all programs. 


Automation can pay off in (1) lower costs, (2) higher 


e speeds, and (3) higher quality, and (4) greater safety. 


As we all know, lower production costs are an 
important consideration in all facilities planning. 
Automation assists greatly by relief of manual effort 
required in handling parts and the resultant in- 
herent delay, especially in large volume operations. 


This does not mean elimination of all manpower, 
but rather a redistribution of manpower which will 
result in the need for more skilled workmen. It 
eliminates monotonous, repetitive work in many 
cases while at the same time increases production. 
We have found it possible to make worthwhile di- 
rect labor savings. 


Very often the speed at which a machine pro- 
duces a part is determined by the loading and un- 
loading operations. Automatic transfer between 
operations has resulted in greater use factors for 
machines. The machinery has been able to operate 
closer to its designed capacity. 


Using high cost machinery to a greater degree is 
a definite advantage. We have found, for example, 
that in some press lines it was impossible to load 
the presses fast enough by hand to keep them 
running continuously. Automation made it possi- 
ble to do this on many machines. The connection 
of all elements of a production process for a com- 
plete synchronization is a reality and has been ac- 
complished on many of our machine lines. 

Less scrap and fewer rejects often result from the 
use of automation. This helps this program by re- 
ducing damage caused by parts hitting each other 
or falling to the floor. 

The handling of cumbersome parts manually can, 
at times, become quite hazardous even with the best 
safety devices. Use of automation to handle stamp- 
ings into and out of presses and at turnover op- 
erations for many parts are good examples of this 
type. 


But if it isn't properly designed, maintenance costs will 


e skyrocket, breakdowns will wreak havoc with schedules. 


In discussing automation with others in manu- 
facturing from other industries, we very often find 
that there are disadvantages which appear as 
stumbling blocks to the use of automation. We usu- 
ally find that these disadvantages have not been 
analyzed to their fullest extent in evaluating the 
program. 


Maintenance costs are usually brought up in dis- 
cussing automatic equipment. Use of automation 
devices in the production processes naturally causes 
maintenance problems which could offset the sav- 
ings to be made if not properly handled. Many de- 
partments have become nearly 100% automatic. 
Because of this, any breakdown of even the smallest 
element can shut down the entire line. 


This maintenance problem has been minimized 
as skill in automation design has increased. We 
have simplified the details of the systems. Many 
of the devices have been made more substantial and 
preventive maintenance has become a must in our 
plants 
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Engineering costs are common to all engineering 
endeavor, but are especially important here because 
of the need for coordination of so many elements 

. . plant layout, tool design, die design, machine 
tool builders, material handling engineering, and 
others. 

Much careful planning and hours of work are 
necessary before construction can start. Three- 
dimensional models are sometimes developed and 
more often perspective drawings are made as part 
of this plan. : 

Installation costs are normal in considering any 
piece of production equipment. In studying exist- 
ing operations, however, an unusual problem arises 
It is often necessary to rearrange machinery. This 
can be an expensive operation. However, we have 
found many cases of this kind where the advantages 
to be gained made this type of program possible 
Proper planning can make the installation of auto- 
mation devices occur at model change time, when 
rearrangements are often necessary due to changes 
in processing. 





THE AUTOMATIC FACTORY 


Designing automation equipment calls for a new breed 


Each product studied requires special considera- 
tion. We manufacture a wide variety of parts of 
different sizes and shapes and the machinery and 
production equipment we use varies in size. Our 
present setup of proper emphasis on automation 
makes it possible for us to study the problems at 
the beginning of new programs. In that way stand- 
ardized automation devices can be used to minimize 
this problem. 

The development of automation equipment is very 
often not a simple process. Much engineering study 
is required. To indicate the work required, we 
would like to explain how we handle a new pro- 
gram. 

At the present time, we have people in our com- 
pany who are specialists and concentrate on auto- 
mation design work. An automation designer must 
have imagination, engineering Knowledge, and de- 
sign experience. He must think in terms of equip- 
ment, which very often is a compromise between 
the comparatively loose standards used for design- 
ing a conveyor and the close standards utilized in 
normal tool and die design. This is the type of man 
who starts analyzing a program in the first step 
when the general plant layout has been agreed 
upon and detailed layouts are in their early stage. 

We ordinarily give one automation engineer re- 
sponsibility for the work on a complete part. As 
the detailed plant layout is developed, the auto- 
mation man must be readily available for consulta- 
tion so that arrangements can be made for the in- 
stallation of the simplest possible transfer mecha- 
nism. At this point in the process many interested 
parties from production and higher management 
view the developments to see the overall plan 

It is the time for quick calculations and simple 
sketches to help determine in a preliminary way the 
extent of automation justified by the economics 
and other related factors. We quite often find that 
the right type of automation equipment costs very 
little more than standard conveyances which must 
be supplied as a minimum. We can see here the 
value of close coordination on the program at this 
point and it must be strongly emphasized 

The part to be produced must be carefully studied 
for adaptability to automation. Preliminary man 
power estimates must be considered. We may find 
that one operator can load and unioad several or 
more machines, or he may be required for assembly, 
manual control, observation, or others; and auto- 
mation may not be necessary 

Once we decide on the plant layout to be used, 
copies are made and the automation engineer starts 
his detailed study for determination of the complete 
program. An overall preliminary automation lay 
out is made. It shows all of the elements required 
In some cases models and three-dimensional draw- 
ings are made to be certain of some of the details 
and to make proper presentation to management 


of engineer and a fresh approach to overall planning. 


for approval. 

This preliminary automation layout is then an- 
alyzed for estimated installed cost. 

Our Industrial Engineering Department analyzes 
the manpower requirements for the entire layout 
both with and without automation. When these are 
completed, we then have cost figures whieh enable 
us to make a proper decision as to the extent of 
automation which may be required. These data 
are summarized and presented to management for 
approval 

When the program is approved, the really im- 
portant work begins. The plant layouts which 
were developed must be revised wherever necessary 
so that the automation equipment is allowed ade- 
quate space. 

The Processing Department revises its operation 
sheets where necessary to include the effects of the 
automation equipment. 

The Tool & Die Design Department is consulted 
so that proper coordination takes place. It is im- 
portant that clearances are left in dies and tools 
for introduction of automation devices to load and 
unload work. 

The machinery and equipment builders are con- 
sulted so that work heights are standardized and 
they realize the type of program which is being 
planned. 

At this point it is possible to make a final auto- 
mation layout and we are ready to proceed with the 
procurement of the equipment. 

Since automation equipment is a key item in a 
production process, we feel that the method of 
placing all of the responsibility with one party is 
a much better one if it can possibly be used. Even 
assuming that this method is utilized, the automa- 
tion program is incomplete until the job is actually 
operating successfully. For this reason the automa- 
tion engineer must continue to follow the program 
until the entire system is in operation. 

It is necessary to keep in close touch with field 
conditions to take care of needed minor changes as 
the various other items of production equipment 
are installed in their proper places. 

By now, you have probably all wondered about 
the economics which determine the value of an 
automation system. 

Expenditures for machinery and equipment must 
be examined for their value to the entire company 
Automation expendituures also fall in this category 
They must be expected to produce results in terms 
of increased production, lower costs, better work- 
ing conditions, or other benefits. 

It is important that a true picture ef the esti- 
mated cost savings and ali financial factors are 
brought out to prevent the expenditure of fund: 
on schemes which sound reasonable or may be 
spectacular with very little benefit. Wein the auto- 
mobile industry find this problem especially sig- 
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nificant since many of our parts become obsolete 
after one year. In cases of this kind, it is apparent 
that systems which do not amortize themselves in 
less than a model year are not economically ad- 
visable. 

We do find that there are many cases in our press 
lines for body parts, and machining lines for engine 
and chassis parts, where longer amortization periods 
are permissible. Very often on some of these part 
the basic system can be used for several years since 
the year-to-year changes would not make the equip- 
ment obsolete. 

Another point to remember is that in many cases 
correctly designed automation equipment costs very 
little more than minimum standard conveying de- 
vices. Because of this, automation thinking must 
be brought into a program from its inception. 

In our Cleveland Engine Plant, a department 
manufactures cylinder blocks at a rate in excess of 
2000 blocks in 16 hr. The machinery and equipment 
is all new and of the latest design with many new 
transfer type machines. In our original plant lay- 
outs, roller conveyor was considered throughout 
The production capacity was such that the depart- 
ment was made up of several machine lines. 

As the operations progressed, they were split up 
from one machine per operation to two or three ma- 
chines per operation. For a standard roller con- 
veyor system this meant many large radius turns 
and manual handling of parts for proper distribu- 
tion of parts to the machine lines. Also, there were 
several places where it was necessary to turn the 
block over to rotate it at 90 deg which resulted in 
manual operations. Nearly all machine operators 
had to handle a part in some way. 


Our Automation Section studied the plant layout 
using the method we have outlined and their analy- 
ses indicated the need for automation equipment 
The plant layout which developed was more com- 
pact. A system of automation was developed which 
was an extension of much of the work which had 
been done by the machine tool builders as part of 
the machine. The labor required for handling of 
parts approached the vanishing point. The entire 
department became a synchronized system and 
functioned as one large transfer machine. It is not 
lecessary for any operator to push, pull, turn-over, 
or position a part. 

The economics of the study indicated that the 
system would cost more than the standard system 
previously proposed; but that it would amortize it 
self in a comparatively short period. 

Looking at it from the overall standpoint, labor 
was reduced substantially. We found the need for 
considerably less direct labor, but for an increase 
in the categories of indirect labor which had to do 
with the servicing of the machines to Keep the auto- 
matic processes in operation. In effect, the man- 
power used was to watch the various operating 
mechanisms so that defects couid be sighted before 
they became major breakdowns. 

This example of how an automation study im- 
proved an entire operation, we believe, points out 
the most important point in the entire program. 
Maximum economy of installation and savings in 
handling operations can only be obtained when the 
plant layout is in its early stages. Automation 
must be considered as a tool to do a given job, just 
as we select drills, mills, broaches, presses, and other 
types of machinery to produce a part as specified 


Good design must be implemented with preventive 
maintenance to prevent disastrous shut-downs. 


Maintenance of automatic machines and auto- 
mation equipment is a new challenge to our re- 
sourcefulness. As we have pointed out, the break- 
down of even one small element will shut down the 
entire production line. 

Our answer to this new problem is preventive 
maintenance. It is a must for the modern produc- 
tion line based on continuous low cost production 
In the past, maintenance was based on repairing 
equipment after it had broken down. This ap- 
proach is not satisfactory today. Our entire pro- 
duction system is geared to a uniform production 
rate per hour without the possibility of making up 
lost production due to breakdowns. 

Preventive maintenance is the key to continuing 
production and involves generally the keeping of 
accurate records of lubrication, expected life of 
perishable parts, and replacing these parts before 
they fail and stop production. 

To set up a modern preventive maintenance pro- 
gram requires a considerable amount of fore- 
thought. Just as in the design of automation 
equipment, our plans must start in the early stages 
of the program if we are to take advantage of mod- 
ern procedures 
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Let us look at some of the things that we are 
doing to make the maintenance job simpler. 

One of the very effective tools which can be used 
is a standards program. At Ford this includes 
standardization of tools, methods and specifications 
industrial equipment, process standards, and ma 
terial standards. These standards are based on 
exhaustive surveys of alternate methods before they 
ire accepted. 

Benefits from a standards program are directly 
ipplicable to the preventive maintenance program 
Standardization simplified the procurement pro 
zram, and greatly simplified the problem of keeping 
idequate supplies in stock for necessary repairs 

We would like to mention a few notable example 
of what has been accomplished. 

As an example, the standard tool layout has cut 
down tool change time to a minimum. This single 
item is used widely throughout our new production 
lines. In our Cleveland Engine Plant, it is used in 
conjunction with our automatic tool control board 
which is a recent development and already is ac 
cepted as an outstanding feature of our mainte 
nance program. 

By means of this system, a supply of tools for a 
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given transfer machine is kept adjacent to the ma- 
chine. There is a definite location in the board 
for each tool used. Each tool on the board has 
been preset in accordance with our standards so 
that it can replace a worn-out tool without adjust- 
ments on the machine. 

Each tool is represented by a toolometer dial 
which connects to the machine. The pointers on 
the dial are set at a predetermined number of 
pieces, depending upon the known life of the tool 
just prior to need for a re-grind. When any par- 
ticular tool has reached the predetermined number 
of pieces the machine is automatically shut down. 

By scanning the tool control board, the set-up 


man can readily determine the tools requiring im- 
mediate changing. He also selects other tools to 
change at the same time where the indicator 
pointer has reached the red “danger” area 
Through this preventive maintenance method of 
changing tools, machine down time is held to the 
absolute minimum. 

Another important factor is the use of Joint In- 
dustry Conference Standards, which are a collec- 
tion of sound engineering and installation practices 
They provide detailed specifications for the appli- 
cation of electrical, hydraulic, lubrication, and 
pneumatic apparatus to machine tools and other 
industrial equipment. 


More skillful labor and management too will be needed 
to get the most out of the factory of tomorrow. 


Our discussion of the factory with automation 
brings out the fact that our production processes 
are becoming much more complicated. We have 
been successful in many cases in removing that 
portion of the labor which was largely devoted to 
manual handling of parts. 

When we ao this, our production processes very 
often become a series of departments producing 
different parts which are in effect one large trans- 
fer machine. 

When we select the men required to run these 
departments, we are more concerned with their 
ability to keep them in first-class condition and to 
recognize when troubles are threatening. 

From this you can see that, in general, your pro- 
duction people will be more highly trained on the 
average than in the past. To attain the type of 
worker required, you will find that the scarce skills 
are not ready-made. The factory management of 
the future must be prepared to assist in this train- 
ing program. The reward to the worker will be 
that jobs will be less monotonous and boring and 
that, if properly trained, he will become more inter- 
ested in his job 

Behind the production worker we will find more 
highly trained technical people. The greater com- 
plexity of our operating production lines necessi- 
tates this 

Each of the elements of manufacturing engi- 
neering ties in with the overall production line so 
closely that a breakdown of any phase of it means 
a Shut-down. Poor planning of the various auto- 
matic features needed will cause greater loss in pro- 
duction than ever before in the past 

As we can see from the development of our own 
Automation Department, a higher skill was neces- 
sary in designing the equipment involved than was 
formerly needed for the comparatively simple de- 
vices such as roller conveyors, simple belt con- 
veyors, and other similar items which automation 
replaced. Specialization among technical people 
will, in many cases, become more pronounced; but 
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it will be necessary for the various engineering 
groups to understand the problems of the other de- 
partments. 

Because of this, you will often find the need for 
supplementary training for the engineering spe- 
cialists. This is especially important in modern 
industry. Again we refer to our problems of auto- 
mation in which it is necessary for the automation 
engineer to coordinate the activities of several dif- 
ferent groups to obtain a successful installation. 

We can sum up the manpower situation in the 
factory of the future by saying: There will be a 
much greater use of brain power throughout the 
entire plant to replace a large portion of the muscle 
power which we have been accustomed to in the 
past. 

The factory with automation which we are talk- 
ing about today and which now exists in important 
segments, represents the maturity of manufactur- 
ing methods. This maturity which is accomplished 
by the utilization of the best of engineering think- 
ing has coincided with the greater utilization of 
specialists throughout the manpower structure of 
our plants. This, of course, means a larger num- 
ber of individual departments working on the de- 
velopment and operation of new facilities. With 
this has come a much greater reliance on detailed 
studies to obtain all of the facts about proposed 
modernization and expansion programs. 

This combination of factors places a new em- 
phasis on the management of our factories. The 
top management of our plants must be able to 
promote team-work in the entire organization so 
that all phases of production planning are coordi- 
nated. Plant management must Keep itself flexi- 
ble to make the best out of the various technica! 
skills available for planning purposes. 

(Paper on which this abridgment is based is 
avaliable in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 
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Canyon-like foundation pit for massive forging presses—graphic proof that 


Big Doings Mark 


PRODUCTION: 
TOMORROW 


Coming of Monster Presses 


ORGING and extruding giants capable of squeez- 

ing huge chunks of metal into aircraft structural 
parts will swing into action soon. Pride and joy of 
the U.S. Air Force, these big fellows are being 
counted on to spark U.S. progress toward ever bet- 
ter aircraft. 

The U.S. Air Force is spending almost $400,000,- 
000 to develop some 400,000 tons of press capacity 
in seventeen of these monsters. (Table 1 lists the 
presses on order, where they’re going, and when.) 
This stable of “heavies’” will dwarf the largest 
presses now in operation in this country. Whereas 
the highest capacity forging press today is a mere 
18,000-ton job (See Fig. 1), the Air Force program 
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calls for 25,000-, 35,000-, and 50,000-tonners. A: 
for extruders, the biggest units today push with a 
force of 5500 tons, but on the way are 20,000-ton 
giants 

But before this new species of machine tool gets 
baptized, a whole raft of problems must be solved 
and a near-empty reservoir of knowhow filled up 
Such machines take goliath parts, huge billets, and 
finicky operating techniques to yield sound parts 
But day by day obstacles are being met and over 
come 

Why the sudden passion for these behemouth 
presses? The trend toward faster, higher-flying 
larger aircraft spawned them. Such planes need 
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Table |—Heavy Press Delivery Schedule 


Operator 


Reynolds, 
Phoenix, Ariz 
Reynolds 
Phoenix, Ariz 
Alcoa 
Lafayette, Ind 
* Dow 
Midiand, Mich 
Wyman-Cordon 


North Grafton, 


Mass 

Kanser 
Halethorpe, 
Md 

Curtiss-Wright 
Buffalo, N. ¥ 

Harvey 
Torrance, 
Calif 

Kaiser 
Newark, Ohio 

Wyman-Gordon 
North Grafton 
Mass 

Alcoa, 
Lafayette, Ind 

Kaiser, 
Halethorpe, 
Md 

Harvey, 
Torrance, 
Calif 

Harvey, 
Torrance, 
Calif 

Kaiser, 
Newark, Ohio 

Alcoa, 
Cleveland, 
Ohio 

Alcoa, 
Cleveland, 
Ohio 


Press 


(tons, type) 


12,000 Ext 

8000 Ext 
14,000 Ext 
13,200 Ext 


50,000 Forg 


8000 Ext 


12,000 Ext 


8000 Ext 


25,000 Forg 


35,000 Forg 


20,000 Ext 
8000 Ext 


25,000 Forg 


35,000 Forg. 


35,000 Forg 


35,000 Forg 


50,000 Forg 


Builder 


Lombard 
Loewy 
Schloemann 
Hydraulik 


Loewy 


Loewy 


Loewy 


Loewy 


Bliss 


Loewy 


Loewy 


Loewy 


Baldwin 


United 


Bliss 


United 


Mesta 


Delivery 
Date 


November 1953 
Dec. 1, 1953 
End of 1953 
End of 1953 
Jan. 1, 1954 


Jan. 1, 1954 


Feb. 1, 1954 


Feb. 1, 1954 


February 1954 
March |. 1954 


March 1, 1954 


March 1, 1954 
May 1954 
August 1954 


September 1954 
November 1954 


December 1954 


Courtesy of Aviation Week 


Table 2—-Gains with Integrally Stiffened Part 
Over Conventional Construction 


Total number of 
detail parts 
Total attachments 


rivets, screws 
bolts, nuts, etc 


Weight of sealant 
(lower portion 
of wing only 


Total weight of 


structure including 
all parts G sealant 


Conventional 


Design 


(120,000 Ib 


Gross 
Weight) 


1 806 


1736.9 Ib 


Integrally 
Stiffened 


Design 


(130.000 Ib 


Gross 


Weight) 


334 


1442.4 Ib 


Savings 
Over 


Conventional 


1,472 parts 
or 81.5% 


33,776 fasteners 
182.4% 


294.5 Ib 
or 17.0% 


* Part is the inner wing lower surface for the Super Constellation 


stronger, larger structural parts—parts that are 
light, aerodynamically smooth, and easily pres- 
surized. And it’s important that they be fabricated 
as cheaply as possible. 


One Piece Beats Bits and Pieces 


Air Force men knew there were only two ways 
to make such large parts . build them up of 
bits and pieces or make them in one piece. Table 
2 shows some of the savings possible with an inte- 
grally stiffened structure. However, it tells only 
part of the story. 

Integral structures deliver more performance for 
less weight. Take as an example wing skin struc- 
ture. Because there are practical limits to close- 
ness of spacing of attached stiffeners, only about 
80% of the skin area is put to work in standard 
bits-and-pieces makeup. But with integral con- 
struction, it all becomes effective. In short, integral 
structures are better able to meet the space limita- 
tions set up in thin wings with high structural 
loads. 

What's more, since one-piece jobs make for 
fewer fasteners, attachments, and joints, smoother 
aerodynamic surfaces and easier sealing are ob- 
tained. 

Opportunities for cost reduction are everywhere 
too. Many bits and pieces can be eliminated 
Direct assembly manhours and tooling costs can 
be cut. And because there are fewer parts to han- 
dle (see Fig. 2), a number of other economies fall 
right in line in production control, stocking, 
inspection, transportation, and tool planning. Of 
even greater importance, better performance and 
weight reduction can be had for no increase in cost 


Why Forgings and Extrusions 


Integral structures can be made by a number of 
processes—rolling, casting, hogging from a plate 
or billet, forging or extruding. Why, then, all the 
furore for large forgings and extrusions? It’s be- 
cause they offer the most efficient structure for the 
money. 

Hogging or machining from a plate or billet takes 
tremendous machines and many machine hours 
And machined parts don’t have as consistent me- 
chanical properties as parts forged or extruded to 
finished or nearly finished dimensions. There’s 
also some question as to the mechanical properties 
in the center of a thick plate or billet. Forgings 
have the added advantage of variable grain direc- 
which generally can be tailored to the stress 
patterns of a specific design. Another drawback 
with machining is the large percentage of stock 
that goes into chips. 

Casting materials don’t have sufficiently high 
physical properties. Nor have casting techniques 
developed to the point where efficient metal distri- 
bution and thin sections can be obtained 

So large forgings and extrusions can do a better 
overall job. But to satisfy today’s aircraft needs, 
large forgings especially will have to be better in 
many ways than those available today. Improve- 
ments will have to come in these areas: 

1. Draft angles will have to be kept to a minimum 
Using present standards, the percentage of draft 


tion 
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material in large forgings would be tremendous 
Even in those few cases where weight is not para- 
mount, draft angles may interfere with mating 
surface Thus, draft will have to be eliminated in 
the forging operation, not removed by machining 
later on. 

2. Tolerances will have to be cut for pretty much 
the same reasons. Forging draft and tolerances 
can require rework of as much as 288.6 lb from 
a 400-lb forging. With extrusions, tolerance re- 
duction will have to come from improved die ma- 
terial, precision in die making, and accurate con- 
trol of the extrusion operation. 

3. Section refinement will be needed. Increased 
pressures will make possible forgings and extru- 
sions with thinner webs or sections: greater ratio 
of stiffener, legs, or protuberance height to thick- 
ness; reduced fillet and corner radii. 

4. Delivery time will have to be reduced. Forg- 
ings and extrusions will have to be available not 
more than six to nine months after the order has 
been placed, so that airframe makers can reduce 
delivery time on prototypes. It may be necessary 
to establish a die-block material pool and arrive at 
a solution to the shortage of die sinkers. 


Today's Billets Dwarfed 


The size problem is plaguing everyone connected 
with the heavy press program, starting with the 
supplier of the strong aluminum alloy ingots. 

For example, to date the largest cross-sectional 
ingots forged in Wyman-Gordon’s 18,000-ton press 
are 15 in. square ingots weighing 850 lb. But the 


Fig. 1\—Huge by present-day standards, this 18,.000-ton Mesta press will 
be put in the lightweight class by the 50,000-ton monster in the works 
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This article is based on papers presented at 
the Symposium on Heavy Presses for Light Metal 
Forgings and Extrusions held at the Annual 
Meeting of The American Society of Mechanical 
Engineers, New York, Dec. 2, 1952. This all-day 
session was cosponsored by SAE, ASME, IAS, 
and AIME. Symposium of these papers is avail- 
able from ASME, 29 West 39th Street, New 
York City. 


The authors of the papers are: 
G. W. Papen 
M. D. Stone 


T. L. Fritzlen 


G. W. Motherwell, }. B. Douslin, and A. L. Rustay 


sordon Co 


T. F. McCormick 
Al 


im Co 


of America 


50,000-ton giant in the works will take 28 in. square, 
8000 Ib hunks . and rectangular jobs, 28 in. thick 
by 45 in. wide, weighing up to 12,000 lb! With ex- 
trusion presses, it’s much the same story. Right 
now a 5500-ton press can handle billets up to 16 in. 
in diameter that weigh up to 2800 lb... the 20,- 
000-tonner on the way will take round ingots 
twice that diameter and three times the weight! 
(See Fig. 3.) 

To be metallurgically sound for forging and ex- 
truding, aluminum alloy ingots must be uniform 
as possible in chemical composition; fine in grain 
structure; free from cracks, harmful porosity, and 
nonmetallic inclusions. But the bigger an ingot 
gets, the tougher it is to get these properties. 

Metallurgists have tabbed the direct-chill method 
for casting large ingots as “most likely to succeed” 

. but even with it casting techniques will have 
to be improved 3efore discussing why, it might 
be well to explain how the direct-chill process 
works. 

A sketch of equipment used for casting a 32 in. 
diameter 14S alloy is shown in Fig. 4. Molten 
metal is poured into the short, circular, water- 
cooled mold which is temporarily closed at the 
bottom. After solidification of the aluminum alloy 
first poured into the mold, the partially solidified 
ingot is lowered at a controlled rate through direct 
water sprays. (Lowering of the ingot is synchro- 
nized with the rate at which molten aluminum 
enters the mold.) 

The fast chilling that results generally gives fine 
grain structure and less variation in chemical com- 
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position than that obtained with any other method 
of casting. But it spells possible trouble in other 
ways. 

Ingots of strong aluminum alloy have a marked 
tendency to crack when cast by the direct-chill 
method. And this susceptibility to cracking rises 
both with increase in cross-section area of the 
ingot and the rate at whicn it is cooled. Too rapid 
cooling of a large ingot causes stresses to develop 
due to temperature differentials throughout the 
huge hunk of metal. And the stress imposed upon 
central portions of the ingot, which are restrained 
in contracting during cooling by the colder outer 
portions of the ingot, can cause splitting and crack- 
ing. 

On the other hand, too slow a cooling rate may 
bring sorrow, too. If the heat extraction rate is 
such that a wide solidification zone results, the 
gases liberated as the liquid freezes don’t get a 
chance to pass off. What's more, there may not be 
enough liquid available in the mushy metal to fill 
all the interdendritic spaces Porosity and gas 
entrapment, then, may be the end products of too 
Slow a freezing rate. 

Finding ways to reduce the crack-inducing tem- 
perature differential in large ingots and to obtain 
ingots free from harmful porosity are the current 
objectives of ingot suppliers. And they have sev- 
eral good leads. One of them involves using ‘“wip- 
ers” to remove water from the surface of the ingot 
a short distance below the mold. This would nar- 
row the solidification zone and, by permitting heat 
to be retained in the bottom portion of the ingot, 
would tend to equalize temperatures in the ingot 
Use of larger molds is another approach that offers 
possibilities. 

Thus, billet suppliers are confident they will be 
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Fig. 2—Integral design eliminates 

many of the attachments and de- 

tail parts of “bits and pieces” 
construction 
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Fig. 3—Huge billets can be pushed through coming extrusion giants 
Problem is to get metallurgically sound stock. 


POURING TROUGH 


MOLD MADE OF 
0250" 3S AL 


ROUND POURING —— 
NOSE-4 HOLES-# DIA 


COOLANT (WATER) 


INGOT ——~ 


WATER SPRAY SYSTEM 
Fig. 4—Equipment for direct-chill casting of large ingots. Metallurgists 


have tabbed this method as “most likely to succeed” in providing metal- 
lurgically sound stock for the coming forging and extruding giants 
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able to come up with metallurgically sound stock 
for the heavy press program. 


Press Makers Need No Magnifying Glasses 


Huge as these billets will be, the physical dimen- 
sions and weights involved in the presses them- 
selves dwarf them by comparison. 

For example, many of the component castings of 
the 20,000-ton extrusion press will weigh as much 
as 425,000 lb. (Fig. 5 shows a “small” 214,000 Ib 
casting for the 13,200-ton extruder arriving from 
Germany.) The press itself will tip the scales at 
7,000,000 lb, with auxiliary equipment adding an- 
other 4,000,000 lb. And the giant will stretch out 
some 140 ft—not counting runout table length of 
150 ft—and stand 27 ft high, with 17 ft above floor 
level. As for forging presses, the 35,000-ton job 
will tower some 50 ft above the floor, will weigh in 
at 16,000,000 lb, and it, too, will have castings in 
the neighborhood of 450,000 lb. (See Fig. 6.) 

Equaliy gigantic are the forging pressures that 
these machines will be able to build up, especially 
in thin-walled panels. Values of over 60,000 psi 
will not be uncommon. And press designers know 
that even the massive parts in big presses will de- 
flect under the high compressive stresses necessary 
to get these forging pressures. They also know that 
such elastic deformations can be the cause of real 
forging inaccuracies. 

For instance, when a 25-in. diameter “pancake,” 
of 7/16 in. average thickness, was produced be- 
tween flat dies on the 18,000-ton press at Wyman- 
Gordon, thickness at the center was 0.560 in. and 
oniy 0.315 in. at the edge. So thickness varied by 
0.245 in. over a distance of only 121% in! What’s 
more, it has been demonstrated mathematically 
that even if this pancake were compressed between 
two semi-infinite solids, there would be a thickness 
variation of 0.158 in. 

It’s the press designer’s job, then, to compensate 
for these deformations. Fortunately properly 
tapered dies .will squeeze out panels of essentially 


Fig. 5—One of five goliath, 107-ton castings that will form the back 
bone of the 13,200-ton extruder. The part is shown arriving from 
Germany 
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Why Squeezing, 


Not Hammering, Giants? 


ALL nine of the monster forging machines being 
built under the U.S. Air Force heavy press pro- 
gram are enclosed-die forging presses. Nary a 
one is of the drop forging variety. That's be- 
cause presses were found to have all these ad- 
vantages over drop hammers: 


@ Far greater die life due to absence of im- 
pact in the forging operation 


@ Smaller draft angles required due to one- 
stroke operation and use of ejection facilities 


@ Closer tolerances possible since dies are held 
in alignment during complete forging cycle 


@ Both upper and lower die temperatures can 
be kept constant, resulting in less shrinkage and 
mismatch 


@ Production rates can be doubled, especially 
on larger and heavier forgings 


@ Complicated forgings requiring undercuts 
and internal bores can be fabricated. 


constant thickness ... and these dies can be ob- 
tained by a series of trial and error solutions. 

But this isn’t the only way that dies will have 
to be improved. Forging and extrusion dies have 
always been ticklish creatures to design ... the 
giant presses will make the job even more difficult 
Not only will they make possible immediate use of 
larger and more complicated dies, they also can be 
expected to use bigger and bigger dies as time goes 
by. For example, Fig. 7 shows one of the first 
dies used on Wyman-Gordon’s 18,000-ton forging 
press; Fig. 8 shows one of more recent vintage. 

As forging dies get larger, they tend to be less 
sound and uniform toward the center. Eliminating 
such defects calls for pretty close cooperation be- 
tween maker and user of the block. 

What’s more, delivery time of die blocks for 
large forgings is too long. Maintaining a stock of 
such large blocks is economically unsound, but it 
will have to be done if present procurement time 
isn’t reduced. 

As for extrusion dies, even now it’s impossible to 
build a die for complicated shapes with complete 
assurance that it'll produce a usuable extrusion 
the first time it is tried. That’s because the die 
designer has to juggle many different variables 
He must consider characteristics of the alloy to be 
extruded. He must make allowances for stress and 
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Fig. 6—Gigantic proportions of forging presses on the U. S. Air Force 

heavy press program are graphically illustrated by this model of United's 

35,000-ton machine. The press will tower 70 ft high and weigh some 
10,000,000 Ib 


Fig. 7—One of the first dies used on Wyman-Gordon's 18,000-ton 
forging press. !t's smal! compared to dies now used on the same press 
see Fig. 8 


distortion, thermal contraction of the piece follow- 
ing extrusion, and reduction in thickness on 
stretching. And above all he must get balanced 
flow of metal through all parts of the die opening 

It’s difficult to fill the thin extending protrusions 
attached to the heavy body of an extrusion. Metal 
finds it easier to go through the large, center por 
tion of the die opening. And as ingots and sections 
become larger, variations in flow characteristics 
increase. 

Thus, with the advent of larger extrusion presses 
die designers are going to have to make even greate! 
use of the ways of compensating for nonuniforn 
flow. These include varying the arrangement of 
the opening on the die face, providing wider open 
ings for thin portions of the extrusion, and ad 
justing bearing length in various parts of the die 

Fortunately, enough is known about die building 
so that it is rarely necessary to construct a new die 
to make the required alteration. But because tool 
costs are high for large presses, extreme care will 
have to be exercised in the use of dies. Adequate 
backup tools will be needed to prevent excessive die 
breakage. 


What's Worrying Press Operators 


Limited experience with large presses points up 
production problems forgers will run into when 
they start operating the really big fellows. Some 
of these difficulties forging producers believe they 
can control or improve. Others, they feel, can best 
be solved by substantial assistance from customers 
and ingot suppliers. 

For example, they will be able to partially sat- 
isfy the desire of aircraft designers for forgings 
which require a minimum of machining. This 
means less draft, thinner webs, smaller fillets and 
radii, and closer tolerances. The extent to which 
they can do this though represents a compromise 
between requirements of the customer and the most 
practical forging methods available. 


Fig. 8—Huge dies now used on Wyman-Gordon's 18,000-ton forging 
press. Dies for the monster forging presses in the works will be even 
bigger, more complicated and more ticklish to make 
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Press operators also figure that they can design 
tools and choose processing methods that will per- 
mit them to take best advantage of known stock 
characteristics. But what they’d really like is forg- 
ing stock that would give good, usable extrusions 
no matter how it is pushed around. 

Friction between die and forging is another thorn 
in the sides of forgers. Not only does this friction 
have a tremendous influence on forging pressures 
required, but it also can prevent metal from com- 
pletely filling the die cavity. New lubricants are 
helping forgers out of these troubles, but there’s 
still room for improvement. 

Extrusion press operators also have their share 
of problems. For example, they’re faced with a 
search for ways to speed up the rate at which large 
extrusions can be turned out. If an extrusion is 
pushed through a die too quickly, tensile stresses 
set up in the outer fibers exceed the strength of 
the metal and cause rupture. And the bigger the 
die opening and the more alloying constitutents 
in the metal being extruded, the more likely this 
is to happen. Obviously, then, the large-section, 
high-strength aluminum alloy extrusions the Air 
Force needs will present special problems. 

One way press men expect to increase production 
rate of these parts is to water cool the extrusion 


Atomic Power... 


die. Removing heat in this way made it possible 
to push larger extrusions of 75S alloy through a 
die 30 to 100% faster 


Bigger Auxiliary Equipment A Must 


To get the utmost out of their huge presses 
forgers and extruders are also going to need bigger 
auxiliary equipment. Preheat and reheat furnaces 
big enough to handle large ingots, heat-treat fur 
naces that can take long extrusions, and more 
powerful straightening machines are musts on their 
lists 

Preheating, especially, is going to assume greater 
importance with the new order of ingots. That’s 
because the bigger the billet, the more preliminary 
heat-treatment it takes to get the hunk of metal! 
ready for hot working 

Machines for straightening extrusions have an 
equally important role. But the largest stretcher 
now available can exert a pull of only 750,000 Ib 
enough to handle a 75S extrusion with a cross-sec- 
tional area of 15 sq in Press operators are going 
to need more stretchers like the one being built 
for the 13,200-ton extrusion press. With its pull 
of 3,000,000 ib, this strecher will be able to 
straighten 75S extrusions of 60 sq in. cross-sectional 
area. 


is vital to the free world. The demand for energy is growing tast and cannot be 


satisfied indefinitely with conventional sources of power. 


Based on paper by Edwin J. Putzell, Jr. Monsanto Chemical Co 


UR high standard of living is part and parcel of 

our tremendous energy consumption, and, ac- 
cording to the Paley Commission, we shall need 
twice as much fuel and electricity by 1975 as we 
used in 1950. This is going to put a heavy burden 
on our limited fuel and waterpower resources. 

No matter how large our petroleum resources 
prove to be, this resource is dwindling and will 
become progressively inadequate. Demand has 
already begun to outstrip domestic production to 
make us an importer. What deposits of oil and gas 
we have left are being exploited at ever increasing 
cost. Waterpower, too, is limited. Only a few large 
sites for low cost power remain to be developed and 
the less desirable sites mean higher capital outlay 
per unit of output and other expenses to be able to 
deliver current at the same low cost. Add to this 
the fact of increasing costs in coal mining despite 
greater productivity and it becomes obvious that 
electricity cannot meet the needs of 1975. 

In our judgment, atomic power is both an end in 
itself and the means to other ends equally impor- 
tant. It will make possible better use of dwindling 
natural resources. Adding uranium and thorium to 
our fuel inventory will permit the use of more oil 
and gas where they have unique value. 

The task of designing, building and perfecting 
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atomic engines for practical non-military use pre- 
sents one of the great industrial challenges to this 
generation. Nuclear-created electric power can 
function as a tool of international diplomacy, a 
tool this country can use in its opposition to totali- 
tarianism. If such a project can be so useful in 
producing energy for the United States where en- 
ergy resources are relatively abundant, think what 
it can do for our friends abroad whose resources are 
expensive or even inadequate Many countries 
could better develop their resources and industries 
if they had cheap energy and thus improve the lot 
of their people 

We Americans have talked expansively about 
spreading the advantages of our know-how and 
technology throughout the world to improve eco 
nomic and social well-being. In this new energy 
producing tool, atomic fission, we have a means to 
accomplish this goal. In a world full of doubt 
despair and recrimination, this new tool of man- 
kind, with its promise of cheap energy, will give the 
free world a new lease on life. (Paper, “Atomic 
Power—-Is It Necessary?’’, was presented at SAE 
National Diesel Engine Meeting, St. Louis, Oct. 36 
1952. It is available in full in multilithographed 
form from SAE Special Publications Department 
Price: 25¢ to members; 50¢ to nonmembers.) 





AUTOMATION is the Keynote 


in Fords Cleveland 


FORD'S Cleveland foundry and engine plant 
are among the most modern in the world. 
That’s what participants in the SAE National 
Production Meeting found when they visited 
these facilities on March 27. 

Gray iron at the foundry is cast into cylin- 
der blocks, heads, and miscellaneous castings. 
They are then transferred to the engine plant 


where they’re machined, assembled into com- 
pleted engines, tested, and shipped to various 
assembly plants throughout the country ready 
to power a car or truck. The machinery and 
equipment that transform this raw iron into 
finished engines in this less-than-two-year-old 
facility are among the most modern available. 

Automatic devices are the rule throughout 


Casting the 


SAND is one of the materials for which the Ford foundry has an omnivorous appetite. Both core sand and mold sand 
are brought from dryer-coolers by belt conveyor (along left wall) to these bins and stored there 
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Foundry and Engine Plant 


both plants . . . from sand handling in the 
foundry to the automation of machining lines 
in the engine plant. Automation achieves at 
least three things, says Ford: 

e It saves time. 

e It saves manpower. 

e It improves quality by cutting down the 

chance for error. 


Engine Block 
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IRON also is consumed in large quantities. The pigs, steel scrap, and sprues are stored in this area 
the iron, in carefully measured proportions, is carried to the cupolas 


Right now the engine plant and foundry 
are producing Ford 6-cyl engines. However, 
plans are now being made to produce the °54 
Mercury engine. The engine plant can turn 
out 144 6-cyl engines per hr. The foundry 
can pour 25 tons of iron per hour. 

Shown below are some of the highpoints in 
both plants seen by the SAE group. 





From here 


ear 4) 

ae — . 

2 Into a machine goes the sand and out comes a core 
- fora pair of cylinders. Shown is rollover-draw op- 


1 A flip of switch directs sand pneumatically from 
. 
eration on crankcase core 


sand preparation center to any one of 37 receiving 
hoppers in the core room 


4 Special handling device makes it easy to lower core 
» assembly into drag mold 


Conveyor dips cores into tank for a coating that'll 
3 e give cores tough skin 


40 SAE JOURNAL 





Hot metal is poured from the cupola into the forehearth (top) and from the forehearth into a hot metal carrier 
5 e ladle (center). The Ford foundry has 10 cupolas and one electric furnace 


6 After the molten iron is poured into the mold, the 7 Several grinding operations are performed on the 


cope is removed and the casting allowed to slow casting to remove fins. The casting is then shot 


cool in the sand before being shaken out blasted 
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Machining 


9 One of the first operations in the automatic setup 
e is to machine the locating spots 


8 Blocks received from the foundry are placed on the 
+ automation machining line in the engine plant 


A maintenance man checks to see that all is well 11 Machine automatically hones all six cylinders at 
as block emerges from rough boring operation . once to size. It takes about 17 strokes 
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Tools are replaced when their estimated life is up. 
12. This board has 197 for a Cross transfer machine 


13 One of the automatic handling devices is this 
- turntable which inverts block and turns it 90 deg 


14 Statistical quality control is maintained on the 1 5 Typical of the inspection operations is this check 


machining line, these charts show of the crank bore with an air gage 
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Assembling and Testing 


Engines are graded for bore size prior to assem One of the first assembly operations is to lower 
bly. Pistons in three sizes are matched to them the crankshaft into the block 


» Pistons are inserted 19 . . . and pulley wheel for fan 20 ... and tappets get ad- 
1 ° - belt is assembled... e justed 
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This “doctor of motors” listens for strange knocks as the completed 
21 e engine is put through a run-in test. Engines also are checked for 
oil pressure and oil, water, and gasoline leaks 


— — 


22 Engines tagged O.K. are crated in a steel rack, 23 .. . and stacked in a freight car headed for as- 


five engines to a rack sembly plants to go into Ford cars 
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Production Problems 


aie & RESEARCH applies the methods of 
scientific research to problems arising in use 
of equipment and controls—in the light of the sur- 
rounding production and management aims. 

An “operation research” attack is simply an un- 
biased, systematic approach. It is essentially the 
approach of the scientific method. 

“Operations research” began when groups of 
scientists got to analyzing combat data in World 
War II. They were trying to rate the effectiveness 
of this military operation or of that weapon. And, 
being scientists, they applied the scientific method. 

Faced with the problem of finding enemy sub- 
marines at sea, for example, mathematicians, 
physiologists, electronic engineers, and other sci- 
entists in the group combined their application of 
the scientific approach to get a right answer. 

The mathematicians isolated and measured from 
combat records the effects of searcher speed and 
altitude and meteorological conditions on the 
probability that a submarine would be sighted. 

. . Physiologists contributed factors for the be- 
havior of the eye. ... Electronic engineers pro- 
vided data on radar behavior. . And all this was 
worked into a theory of the search operation, which 
helped decide allocation of searching effort and 
choice of equipment. 

Since then, business has used operations research 
to guide management decisions on production, 
inventories, sales, feasibility of proposed products, 
and other problems. In business, the operations 
research team usually consists of a mathematician, 
a physical scientist, and a business-administration 
expert. 


It’s not that operations research teams know 
more about war than military men do—or more 
about business than businessmen do. But an op- 
erations research team can formulate military and 
business problems in a new language. 

Here’s how operations research—or O.R. as busi- 
nessmen call it—works: 


1. The O.R. team selects measures of effectiveness 
for judging the success or failure of an operation 


2. The team develops a working model of the 
operation to be studied. This model usually is a 
set of mathematical expressions. It must be usa- 
ble to predict quantitatively the effects of alterna- 
tive courses of action. 

The mathematical mode! is manipulated by tech- 
niques beyond those normally used in engineering 

such as communications theory, game theory, 
linear programming, or variational calculus—as 
well as probability and statistical theory. 


3. The model is checked against operating or ex- 
perimental data reflecting varying conditions. It’s 
Satisfactory if it reproduces actual results when 
such factors as time, place, or type of product are 
varied. If need be, the model is adjusted. 


4. The model is used to determine the optimum 
levels at which the operation should be carried out, 
predict the effects of alternatives, and devise sim- 
ple rules or control charts fer operating personne] 
to apply. 


Four examples of the O.R. attack on production 
and management problems follow 


Example—Production and Inventory Scheduling 


Problem: A manufacturer needed to know how to 
schedule production and inventories to meet sea- 
sonal sales at minimum overall cost. 

Existing policy was to schedule production rela- 
tively uniformly throughout the year to meet the 
sales forecast with a minimum of overtime and 
alteration of labor force. Inventories took up the 
Slack. 

This suited the production manager. The sales 
manager was Satisfied too, as long as inventories 
were always large enough so that he could meet 
demand. But the treasurer thought that the uni- 
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form production rate involved unnecessary storage 
costs and tied up funds in too large inventories. 
Scheduling was difficult because of the large num- 
ber of products and production lines. And several 
factors involved could only be argued about 


Measure: Total of costs associated with the 
schedule became the O.R. team’s measure of effec- 
tiveness. It was, of course, to be minimized 


Model: The model was a mathematical expres- 
sion totaling the separate sums of the costs as- 
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perations Research 


John B. Lathrop, 


sociated with production, inventorying, and back 
orders—each group representing the interests of 
one of the executives Severely summarized, it 
looked like this: 


Cost = C,(P,,) + 2C,Up) + XC po (1p) 


where: 


Cost of producing in month an 


amount P 


any 


m 


Cost of carrying in inventory an amount 
I 


m 


Cost of back orders associated with an 
amount of inventory I,, 


The best schedule can be solved for by the tech- 
nique of linear programming, an arithmetic for 
solving such equations. (The “best” schedule does, 
naturally, have to conform to company policies 
such as those relating to overtime and can not 
exceed capacities to produce or store.) 

Important features of this O.R. model were the 
limiting of costs to those related to the production 
schedule. For instance, the cost of raw materials 
had to be borne sometime during the year. So it 
was essentially unaffected by the production sched- 
ule, and was not represented in the model. On the 
other hand, costs of overtime production had to in- 
clude costs of setting up extra shifts and any in- 
creased costs due to less efficient labor and super 
vision. Overtime costs had to show up in the model 

Back-order costs, except for those due to extra 
handling and bookkeeping, had not been measured 
before. Although it was difficult to cost loss of 
customers and good will, solving the model against 
previous production schedules revealed the values 
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OLD SCHEDULE 


MONTHS OF THE YEAR 


unconsciously assigned to back orders in practice 
The O.R. team developed graphical methods to 
show the effect of the choice of back-order costs 
on minimum inventory levels and carrying costs 


Results: For the O.R.-developed schedule, (Fig. 1), 
overtime plus inventory costs turned out to be only 
44% of those for the schedule previously planned 
A quick and simple method for extending the opti- 
mum scheduling to all production divisions of the 
company was devised. So were methods for altering 
schedules with changes in costs. Guesswork in 
scheduling was eliminated. And arguments dis- 
solved into discussions concerning the values of 
component factors, with knowledge as to how varia- 
tion in any of them should affect overall costs 


Turn page for more 


47 





Example—Planning Machine Runs 


Problem: A subcontractor had to figure the num made, the excess could only be scrapped. Yet if 
ber of pieces to produce on any one order. Hi poilage was high and too few pieces were made, the 
poilage varied widely from run to run of the ma ubcontractor had to set up the machines again 
chine Customers normally would accept up t ind rerun—an expensive process. 
10% overrun sut if larger numbers of pieces were 
Measure: Since the production manager wished 
to maximize gross profit, this was the measure of 
effectiveness the O.R. team used. They developed a 
mathematical expression of the measure (appear 
ing below) in terms of the model 


Model: When the OR. team plotted productio: 
data (Fig. 2), they found that the equation 


o(2) = kz*' (1-2) 


urve of finished output as a function 
antity 
ction of started quantity which was 
ceptable 
ative frequency of runs producing an 
cceptable fraction 2 
tants to be solved for 


FRACTION OF PIECES ACCEPTABLE”. The mathematical expression derived from this 
f } » of effectiveness was 


Pp’ —¢§ | (x) dx -—cs | (x -1.1A/S)¢(xr) az 
equation 
Gross profit 
Gro profit if just the right number of 
units is made 
Number of pieces started 
s -Cost of an additional machine setup 
c ~ Cost per unit produced 


ry 
[et 


ry 


Maximizing the expression for profit yielded a 
curve such as Fig. 3. 


=< 
a 
/) 
Y 
WwW] 
» 
> 


Results: Now the subcontractor can read off from 


SET-UP _COsT EL aE charts like Fig. 3 how many units to produce for 
(Cost péR UND x (NUMBER ORDERED) a given order, according to the size of the order 
: the unit cost, and the setup cost. 


Example—Determination of Inspection Intervals 


Problem: A manufacturer faced the problem of bolts—-takes the machine out of operation for 2 hr 
deciding whether or not to institute a program of 
regular inspections of two bolts in a certain ma 
chine——-and, if so, the inspection interval 

The two bolts secure a bearing in the machine 
If one of these bolts is intact, the machine will 
operate. If both break, however, the machine is 
down for 20 hr for repair and adjustment In- Model: The O.R. team developed the mathemati- 
spection of the bolts while the machine is still in cal model from operating data and probability 
running order with or without replacement of the theory. The data showed that bolt life averages 


Measure: Expected fraction of time that the ma 
chine is out of service—which is to be minimized 
became the measure of effectiveness 
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PROBABILITY 


/ BROKEN 


9 


1000 operating hours, provided that both bolts are 
intact and sharing the load. After one bolt is 
broken, average life of the remaining bolt is 200 hr. 
Bolt breaks appear to occur at random, so that the 
distribution of bolt lifetimes is exponential. 

The model took the form of the probabilitie 
that none, one, or two of the bolts will be broken 
after a machine has been operated for any given 
number of hours after an inspection. Fig. 4 shows 
the probabilities. 

Extension of this model to include the times re- 
quired for inspection or repair related the fraction 
of time that a machine could be expected to be out 


Example—Evaluation of a New 


Problem: In connection with the development of 
a proposed transportation control equipment, a 
company wanted to Know how much the equip- 
ment would improve the operation. The technical 
characteristics, and reliabilities of the pro- 
posed equipment and those which it might replace 
were well Known. There was no good way, however 
to place it in an operational rather than a technical 
environment, and there to compare it quantita- 
tively with comps equipment 


costs, 


Measure: A “pa parameter” was developed 


This was merely 
P 
t 
where T, and T, were the times at which trains 
were scheduled to arrive at a possible point of con- 
flict—such as a siding on a single track road—and 
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FRACTION OF TIME OUT OF 
SERVICE 


INSPECTION INTERVAL. 


of service with any given inspection interval. Fig 
5 shows the form of this relationship. 


The formula for this “decision function” is 


20 — 30e — £/500, 12e —t/200 
2590 436 


a a 


720 ‘ 


e 


Result: The manufacturer could tell from pre- 
pared charts that regular inspections would pay 
off—and how frequent they should be. 


Development 


t was the time it would take the faster or heavier 
train to decelerate and stop 

The measure of effectivene 
alternative control systems wa: 


per day due to control 


; chosen to compare 
total train delay 


Model: A working model for a typical actual 
stretch of road was developed in terms of the 
speeds, accelerations, and densities of trains dur 
ing a typical operating day, and the number of 
meeting points involved 


Results: On the basis of the O.R. analysis, the com- 
pany discovered that its proposed control was not 
enough better than existing equipment to justify 
its development. The company saved the expense 
of a research program on a product that almost 
certainly would not pay off 





How Atomic Energy 


UT of the vast amount of publicity that has been 
0 given to atomic energy has come great specula- 
tion concerning possible peacetime uses and bene- 
fits of this relatively new discovery. Much of the 
peculation has been misleading and confusing and, 
in some instances, provocative of fear that sudden 
new developments might quickly outmode today’: 
conventional installations and thus destroy exist 
ing capital investment 

It is well, therefore, to base our thoughts regard- 
ing the future possibilities upon practical and eco 
nomic considerations and to view the situation in 
the light of experience with earlier discoveries that 
in their day, were just a atomic 
energy is today 

At present, one of the most promising peacetime 
uses of this newly available source of energy seem 
to be its industrial applications as a source of heat 
energy. The benefits which atomic energy develop 
ment may ultimately bring to us will depend upon 
our ability to utilize it in a manner that will give 
greater overall economy than our use of other en 
ergy sources now available to u 

As of today, large-scale industrial use 
be in the direction of the production of steam for 
both electric power generation and for industrial 
heating and processing, and also for ship propul 
sion. Other uses may be possible, but they 
would seem to be in the more distant future 

Over a period of more than half a century the 
automotive industry ha developed remarkable 
motor vehicles, which have substantially changed 
many phases of our life. Yet we still look forward 


spectacular as 


eems to 


how 


DOW-EDISON PROJECT 


For nearly two years, the Dow Chemical Co. and 
the Detroit Edison Co. have been engaged jointly 
under a contract with the Atomic Energy Commi 
ion in studying the possibility of using the heat 
of nuclear fission in industry 

Within the past few months a number of addi- 
tional companies have become associated with thi 
project. The group as now constituted includes 
both large and small electric power systems, to 
gether with industrial manufacturing and engi- 
neering organizations, two of which are prominent 
automotive companies. It thus provides the broad- 
est management, engineering, and technical back- 
ground and experience, which are all needed to solve 
one of the most complicated problems of our times 
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to even better automobiles. The benefits of nu- 
clear energy will be realized in the same way, slowly 
through application of ingenuity, but mostly as a 
result of constant hard work and perseverance. 

Atomic energy, through its application to the 
generation of electric power and to other industrial 
heat processes, may influence our lives radically but 
perhaps by imperceptible stages extending over a 
prolonged period of time 


Nuclear Reactors 


Com- 
Known as 


Through the efforts of the Atomic Energy 
mission and its predecessors, machine 
nuclear reactors have been devised for converting 
the energy of nuclear fission into forms which can 
be put to useful purposes. Many different kinds of 
reactors have been built and proposed, the designs 
being dependent upon the intended use and a wide 
variety of technical considerations. Although there 
is reasonable agreement as to the theory that is 
involved, there is no general agreement concerning 
the most appropriate design, the most desirable type 
or form of the fissionable material that should be 
used as the fuel, and innumerable other problems 

This is the real crux of the problem today. We 
have the theory of nuclear fission well developed 
ind we have fissionable materials available But 
we do not have reactors reactor desi that 
are considered appropriate or acceptable for large- 
cale peacetime commercial uses. Present studies 
are directed toward providing more information on 
these questions 


nor 


‘ 


other 
prob- 
Com- 


said also that at least fou! 
industrial groups. are working on this same 
lem and that the work of the Atomic Ener 
mission and its staff in the Commission's national 
laboratories continues Great efforts indeed are 
being exerted to keep our country in the forefront 
in this development, bearing in mind, however, that 
it would be unwise‘and uneconomic to pay excess 
price for such power. 
The work on the 
ceeded on the basis 
atomic energy for the generation of i 
can be justified only when the cost of heat 
from nuclear fission is competitive with the cost 
of heat energy from conventional fuels. In other 


It should be 


Dow-Edison project ha 
that the commercial use of 


pro 


electric powe! 


energy 
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Can Serve Industry 


Walker L. Cisler, 


words, tlie cost of the electric power produced us- 
ing atomic fuels must be equal to or less than the 
cost of power produced by conventional sources of 
energy, such as coal, oil, and gas. 

Thi a reasonable stipulation. Electric power 
users Should not be expected to pay more for elec 
tricity simply because it is produced by atomic 
fuels A kilowatt-hour represents 3412 Btu to the 
consumer regardless of how it is produced. 

After nearly two years’ study on the project, 
definite progress is being made and some basic 
conclusions have been reached. The radiation that 
is produced can be converted into electricity, but 
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this represents only a small part of the total energy 
released when the atom is split. Beyond that, sci- 
entists have found no practical way in which 
atomic energy can be converted directly into elec- 
tricity Nearly all of the energy released during 
nuclear fission is kinetic energy, which is immedi- 
itely converted into heat, and heat is a type of en 
ergy with which we have dealt for years 

Atomic energy when applied to the generation of 
electric power would simply furnish the heat needed 
to produce steam and operate steam-turbine gen- 
erators. Reactors burning fissionable materials as 
a fuel would, with appropriate accessories, take the 
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place of the boilers and appurtenances of the pre 
ent conventional thermal-electric power-generating 
plant The electric generating part of the con- 
ventional steam-electric generating station, con 
taining the steam-turbine generators and other 
related equipment, would be retained essentially in 
its present form if atomic fuels are used instead of 
present fuels. The shaded portion of Fig. 1 show 
the part of the plant for which nuclear reactor 
may be substituted. Fig. 2 is our present conception 
of how the new St. Clair power plant might look if 
reactors rather than coal-fired boilers were used 
to produce the heat 
the reactor the device in which 
Split or fissioned and the heat is re 
well advanced. Extremely large amount 
of heat would be released in a very small volume 
and transferred at a high rate per unit of heat ex 
change area 

At the present time, a breeder reactor, which 
will produce more fissionable material than it con 
sumes, appears to be the most fitting for the gen 
eration of electric power on a widespread basi 
The breeder proce however, is not in the 
gory of perpetual motion schemes 


The theory of 
the atom is 
leased is 


cate 


How Reactor Works 


In a breeder reactor, the 
contains fissionable materials, 
uranium 235 or plutonium 239. The atoms of these 
fissionable materials in the core are fissioned to 
produce heat as required and simultaneously the 
neutrons that are liberated during the process con 
vert atoms of natural uranium 238, which is not 
fissionable, into plutonium 239, which is fissionable 
The physics of the reaction are such that more plu- 
tonium, or fissionable material, is created than is 
consumed. This manmade fissionable material can 
be isolated or separated and used in the core as the 
fuel to produce more heat and more plutonium 
The surplus plutonium can be made available for 
other requirements. This same cycle is possible 
with thorium and uranium 233 

In this then, the fuel after the initial 
charge would be natural uranium or partially de- 
pleted uranium, and it is believed there are ade- 
quate resources of these materials to provide heat 
energy for the generation of a large part of the 
world’s electric power requirements for hundreds 
of years. Dr. Walter H. Zinn, director of Argonne 
National Laboratory of the Atomic Energy Com- 
mission, has indicated that the cost of natural 
uranium may be approximately $35 per pound, and 
one pound, when compictely used in a breeder re- 
actor, has the heat equivalent of approximately 
1300 tons of coal. On this premise the cost of the 
heat units from these materials would be negligible 
in the total cost of generating electric power. 

Because of the pioneering work done by the Ar- 
gonne National Laboratory with the experimental 
breeder reactor. it now seems possible to build a 
breeder reactor of commercial size, together with 
the necessary which could be used to 
produce steam for the generation of electric power 
No reactor practical for commercial application has 
been fully designed or built, and a vast amount of 
research and development is necessary before such 


core or critical mass 
which may be either 


process, 


accessories, 
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a reactor can be an actuality 

In the Dow-Edison project a high-temperatureé 
breeder reactor, together with an integrated re- 
processing scheme, was the choice believed most 
promising for use in the generation of electric 
power. This proposed reactor system is now the 
subject of detailed technical study, and represents 
an exceedingly difficult task. The problems to be 

olved before such a reactor can become a com- 
mercial reality involve the coolant system needed 
to recover the heat released in the reactor, the 
processing and reprocessing of the fuel, the proces- 
sing of the fissionable material produced by the 
reactor, and the manner in which numerous chemi- 
cal and metallurgical requirements can be met 

The first phase of the Dow-Edison project, which 
consisted of a thorough review of all available data 
concerning the possible utilization in industry of 
the heat from nuclear fission, was completed in 
1951. The second phase of the project, which con- 
sists of a preliminary design of a reactor believed 
appropriate for commercial application, is progres- 
sing in an encouraging manner. 

There are many compelling reasons, having to 
do with our national security and our economic 
position among the nations of the world, for carry- 
ing this development forward as rapidly as possible 
We should continue to press this research forward 
in our national laboratories, and we should bring 
into the effort the full streneth and ability of our 
industrial system. We can be sure that other coun- 


tries, less favorably endowed with energy resources 
will make a supreme effort in this 


than ourselves, 
direction 

The present manner in which our country is at- 
tempting to solve the technical problems is encour- 
aging. The Atomic Energy Commission and our 
national laboratories are fulfilling their respon- 
sibilities aggressively and with wisdom. Private 
industries—chemical, electric power, manufactur- 
ing, and engineering—are entering into the field in 
increasing numbers. 

Because of the intensity with which the use of 
atomic fuels for electric power generation is being 
studied, it is reasonable to expect rapid steps for- 
ward. The fact that designs for atomic-powered 
submarines are well advanced is certainly strong 
evidence that the use of these fuels is possible so 
long as cost is not the first consideration. 

We can expect that experimental electric power- 
generating installations will progress along with 
these military developments. The time when elec- 
tric power from atomic fuels may become available 
on a commercial basis is uncertain. Many of those 
examining the situation objectively believe that 
some practical results may appear in five to ten 
years. 

There is no evidence that the first installations 
can be built at costs which will make the power 
produced competitive with present-day conven- 
tional generating methods, but, based upon the 
small physical size of reactors as compared with 
conventional fuel-fired boilers, and other engineer- 
ing considerations, the cost problem does not ap- 
pear insurmountable It is believed that, after 
initial experience in reactor design and construc- 
tion is gained, this goal may be reached for units 
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having large thermal and electrical capacities 

It is unlikely that electric power generated by 
atomic fuels will greatly influence the cost of elec 
tricity to the consumer Atomic-fueled reactor 
would take the place of coal-, gas-, or oil-fired 
boilers—-and these boilers represent only 17 to 20% 
of the total investment in a typical electric power 
system The remainder of the system would be 
unchanged. The increased investment required for 
reactors as compared with fuei-fired boilers would 
largely offset the saving in fuel costs. The major 
expense of operating a power system very probably 


LEGAL PROBLEMS 


One of the most important problems involved in 
the development of peacetime uses of atomic en- 
ergy is the matter of ownership of materials and 
facilities. The Atomic Energy Act of 1946 (famili- 
arly called the McMahon Act) provides that only 
the government may own fissionable materials and 
facilities for the production and utilization of fis- 
sionable materials. All of the development work of 
the past ten years has been carried out by the gov- 
ernment, first under the Army’s “Manhattan Engi- 
neer District” and since 1946 by the Atomic Energy 
Commission The main effort was first directed 
toward meeting the military needs of the country, 
but in recent years much attention has been de- 
voted to nonmilitary considerations. 

Because of the ownership stipulations of the 
Atomic Energy Act, and the need for maintaining 
strong security provisions, private industry has not 
had the opportunity to participate in the develop- 
ment on a competitive enterprise basis as it has 
in other great developments of the past. 

The growth and strength of our country has been 
brought about by privately owned indusutry and 
private investment. Through the efforts of private 
industry, our resources have been developed and put 
to use. Private industry has been able to profit 
from its efforts and investments, and these have 
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Present conception of how St. Clair power plant might look if nuclear heat power reactors were substituted for coal-fired boilers 


cannot be substantially altered by this substitution 
for many years at least 

Reactor products and byproducts may hold the 
key to the competitive cost problems in the produc- 
tion of electric power. If these have great value 
and the reactor is given proper credit--then the 
cost of electricity might be lower than now en- 
visaged. For the present, however, we must assume 
that the value of reactor products will be modest 
and base our studies largely on the competitive 
value of the available heat energy in the atomic 
fuel 


provided the incentives to experiment, to assume 
risks, and to create new and more desirable prod- 
ucts of many kinds 


Law a Barrier 


Under the atomic energy law as it now stands, it 
is impossible, through private investment, to con- 
struct, own, and operate a reactor that would pro- 
duce the heat for electric power generation. Sim- 
ilarly, it is impossible for an automobile manufac- 
turing company—or any other privately owned in- 
dustry—to own fissionable materials, or facilities 
for using those materials, which might be useful in 
their operations. There has been little participa- 
tion of industry in the development, except as con- 
tractors to the Commission. 

Without the full participation of industry, the 
atomic energy development cannot move forward 
rapidly and on a broad front. There is great need, 
therefore, for Congress to reconsider and modify 
the terms of the present legislation If this is 
done, industry will respond as it has so many time: 
in the past when new developments offered new 
opportunities 

The approach of the Dow Chemical Co. and the 
Detroit Edison Co. and associates in their joint 





project always has been that of private industry 
They are proceeding with the second phase of their 
project as rapidly as possible If the technical 
problems can be resolved, the two companies would 
like, a oon as possible, to build and operate a 
reactor plant of commercial size—using private 
capital and without recourse to government fund 
guaranteed prices for reactor products, or subsidie 
of any kind 

As for the future, if a flourishing private enter 
prise can be achieved in the atomic energy develop 
additional advantage wouid be gained 
would be adaptable to the produc 
materials re 


ment, an 
This enterprise 


tion and utilization of fissionable 


quired for both peacetime and military uses. Our 
country’s strength would then be measured, not 
by the production capabilities of a governmental 
arsenal—for this is indeed the responsibility of the 
Atomic Energy Commission—but by the production 
capability of a great industrial enterprise system, 
whose atomic products can be turned from civilian 
to military requirements at very short notice 
Where would we be if our production of military 
trucks, or jeeps, or food, or clothing, were dependent 
upon a governmental arsenal? The material 
strength of this country is its flexible production 
capability, which is not a drain but a strength in 
peacetime, and a most vital asset in time of war. 


ATOMIC ENERGY AND THE AUTOMOTIVE INDUSTRY 


We might 
energy 
In considering pos 
membered that actual application 
being only when they can be tified 

Radioisotope now being used in a wide 
variety of analysis and control problems. They are 
being used to study wear of bearings and othe! 
problems in automobiles, and they are being used 
in many manufacturing processes to provide bet- 
ter materials and more economical method It 
it certain that these uses will continue to expand 
with time and the industry can expect important 
advances from this phase of atomic energy. 

The possible influences of the use of nuclear heat 
on the automotive industry seems to be indirect or 
secondary in nature. We Know, for example, that 
the metallurgical processes, from the reduction of 
ores to the heat-treatment of semifinished parts 
and products, are very large users of heat It is 
very difficult to visualize at this stage, however, 
how the direct heat of nuclear fission can be ap 
plied to these processes. The radiation problem 
the extremely exacting and limited conditions un 
der which this heat can be released, and the ex 
pensive facilities required for handling atomic 
fuels, make direct applications of this kind appeal! 
to be technically impractical at present 

Many indirect applications of atomic energy to 
metallurgical processes have been suggested. For 
example, in the present method of converting coal 
to liquid fuels, one-half of the heat energy in the 
coal is expended in the process, and this results in 
higher products, which cannot compete with 
natural petroleum If the very low-cost heat 
energy of atomic fuels could be used to bring about 
this conversion mass basis, then the 
synthetic fuels might be competitive with petroleum 
products. This could make a new source of fuel 
available for metallurgical processes and benefit all 
users of metals. In addtion, it might provide a new 
competitive source of fuel for internal-combus 
tion engines 

The automotive 
electricity and steam for its 
facturing operations. Most 


attempt to visualize the ways in which 
influence the automotive in 
ible uses, it must be re 
will 
economically ju 


atomic may 
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cost 
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pur- 


industry is a very large 
factories and 
electric power is 
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chased from central electric power systems but, in 
ome instances, manufacturers have found it de- 
irable to provide their own facilities for generating 
at least a part of the electric power they need 
Steam for heating and process work usually is 
furnished by the manufacturers’ own equipment 

If reactors can be developed for use in the gener- 
ation of electricity for electric power systems, such 
reactors obviously might be adapted to provide the 
steam and electric power needs of individual manu- 
facturing establishments. But the exclusion area 
requirements might preclude such installations 

According to present Knowledge, reactors using 
atomic fuels must have a very large thermal and 
electrical capacity to be competitive with conven- 
tional fuels. Units that will produce at least 100,- 
000 kw of electricity, and perhaps more than 200,- 
000 kw, are being considered. Most manufacturing 
establishments could not use units of this large 
capacity for electric power or process steam. 

Investment is an additional factor in the prob- 
lem of self-generation of electric power. Nuclear 
reactors will require a very high investment as com- 
pared with conventional fuel-burning boiler plants 
Most manufacturing companies find that available 
investment funds can be used much more profitably 
to provide better manufacturing facilities than to 
provide electric power generation 

When all of the considerations are weighed, it 
appears that there will be no great change in the 
present practices of electric power supply for most 
manufacturing establishments. 

With respect to electric power, the automotive 
industry should certainly benefit by whatever de- 
gree the costs of power generation can be reduced 
through the use of nuclear fuels. And indirectly, 
the successful development of power generation 
by atomic fuels will have a stabilizing effect on all 
fuel costs 

One of the very important energy requirements 
of the automotive industry is fuel for the internal- 
combustion engines that power our automobiles, 
trucks, and tractors. The use of fissionable ma- 
terials as fuels for automotive propulsion is a most 
intriguing thought. Dr. Lawrence R. Hafstad, di- 
rector of the Reactor Development Division of the 
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Atomic Energy Commission, has indicated that a 
reactor for an automobile would consist of a critical 
mass of plutonium, possibly one or two feet in di- 
ameter, surrounded by a concrete shield at least 
six feet thick. Such a device would hardly fit in 
your gas tank. 

An equally important consideration has to do 
with costs. The average automobile today during 
its life uses gasoline costing probably not more 
than $1500. It does not seem practical at present 
to contemplate the use of atomic fuels in the ef- 
fort to economize upon this small part of the ex- 
pense of operating an automobile. 

There is some discussion among those best in- 
formed, however, about a group of fission products 
called “fips,” which have remarkable properties in 
giving off large quantities of heat and which may 
be more easily handled than plutonium or uranium 
235. These would be costly materials, but there is 
the possibility that in five, or ten, or twenty years 
we might be in the Buck Rogers era. 

In general, it appears at the present time that 
atomic energy will not have immediate direct ef- 
fects upon the automotive industry. Indirectly, 
however, through the use of radioisotopes, improved 
metallurgical processes, and in many other ways, 
the industry is certain to benefit. 

In anticipating the future of atomic energy de- 
velopment in all its aspects, we might well look 
back over the development of the automotive in- 
dustry 

The Ford Motor Co. is celebrating its 50th anni- 
versary this year, and other companies date back 
to about that time. Early models of automobiles 
had been produced ten to twenty years prior to 
1903 

In the fifty years since 1903, the automobile has 


AS WE GO TO PRESS: 


been developed and has radically changed our en- 
tire way of life. The automotive industry itself 
is one of the key factors in our industrial and social 
development. It provides direct employment for, 
possibly, one million persons, and indirect employ- 
ment for several millions. It is one of our largest 
industries. 

The most significant evidences of this industry 
are the more than forty million automobiles, trucks, 
buses, and tractors that are now in daily use 
throughout our land. They provide an easy, flexible 
means of transportation for our people and for all 
kinds of industrial and agricultural products. They 
supply the mechanical power to operate our farm 
machinery and to carry on heavy construction 
work. They are indeed a miracle of the age. 

Each of these operations requires the use of 
energy, Supplied, in this case, largely from petro- 
leum products. But the important fact is that each 
of these forty million vehicles represents an appli- 
cation of energy to help us in our daily responsibil- 
ities and to maintain our way of life. We have 
been able to harness energy using the internal- 
combustion engine to the benefit of mankind 

This remarkable automotive development has 
been brought about by initiative and enterprise of 
the highest order. Individuals and private invest- 
ment provided the technical knowledge, the vision, 
and the driving force. The opportunities for ad- 
vancement and enjoyment of the benefits which 
have been derived—sometimes called profits—pro- 
vided the incentive. These same forces keep the 
automotive industry virile and vigorous today 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 


Government Considers Releasing Atom to Industry 


CHANGE in policy on use 
A is under way in Washington 
to consider a modification to the McMahon Act which may erase the barriers discussed 
by Cisler in this article. 

The changes being proposed will: 


of atomic energy for electric power and industrial uses 
The Joint Committee on Atomic Energy is expected 


1. Permit licensed private companies to get enough uranium to 


generate electricity 


and produce fissionable materials 


2. Allow companies who build and operate reactors to sell fission 


byproducts to the government for use 


3. Modify the present 


Atomic Energy 


in atomic weapons 


Act 


to offer some patent 


protection to those conducting private research and development 


Current reports have 


it that these proposals are in for some rough sailing 


Despite 


the green light that the administration has given the proposed program, several con- 


gressmen are opposed to the move at this time 


They feel the time is not yet ripe for 


loosening atom controls in the light of the continuing weapons race with Russia 
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7 Hot Tips on 


How to Make Tricky 


H. H. Whittingham, 


1. Keep It Clean! 


Keep it clean should be a hard- 
and-fast rule ...for anything 
over ‘4 gm of foreign matter in 
the whole transmission assembly is 
taboo. Use of wire baskets to dis- 
tribute parts to assembly locations 
promotes cleanliness in a big way 
Since they have open bottoms, dirt 
can’t accumulate in them. They 
have no wooden pegs from which 
splinters can peel off and find their 
way into a transmission. And in 
going through washing machines, 
water can flow freely over the parts 
and through the basket-—-removing 
all dirt from both. 

What's more, baskets such as these stack easily, are easily loaded on to tray conveyors, and keep gears 
and other delicate parts from being banged up 

To really make the most out of parts-carrying baskets though, (1) assembly rooms should be pres- 
surized and air conditioned, (2) dust should be kept down by using vacuum cleaners during working 
hours and washing the floors between shifts, and (3) no air hoses, rags, wood, leather hammers or any 
other fibrous material that can break up into foreign matter should be permitted in the assembly room. 
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PRO 


CTION: 
TOMORROW 


Automatic Transmission Parts 


2. Bucktoothed Wheels 
Grind Five Diameters 


Five bearing diameters on the 
transmission mainshaft can be 
ground at the same time with this 
unique grinder. Success of the op- 
eration naturally depends on the 
design and accuracy of the wheel 
dresser. Diameters are success- 
fully held to 0.005 in. 


3. Reamer Gets Its 
Walking Papers 


A reaming operation can be elim- 
inated by gun drilling long holes 
to size. In fact, gun drilling alone 
gives better finish and closer tol- 
erance with the 14 in. oil passage 
drilled through the center of the 
transmission mainshaft. 

Holes are drilled in 5-spindle 
gun drilling machines at the rate 
of 52 per hr. The drills are held 
stationary and the pieces rotated 
at 1500 rpm by two machines. 
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4. No Squeeze With 
Nitrogen Freeze 


Freezing parts with liquid ni- 
trogen makes possible all the ad- 
vantages of press fits with none of 
the disadvantages 

For example, this solved the 
problem of how to secure the two 
valves in the transmission main- 
shaft. Scratches made by press- 
ing the valves into the hole had 
caused oil leakage and malfunc- 
tioning of the transmission. But 
dipping the valves in liquid ni- 
trogen does away with all that 
They shrink enough so they drop 
freely into the holes then 
thaw out to metal-to-metal 0.001 
in. press fits 


5. Ten Laps ata Clip... 
Make for Fits 


Selective fitting to hold dow: 


end play between pump gears and 
cover can be eliminated by lap 
ping the gears to a 0.002 to 0.003 


in. tolerance The lapping ma om 
chine shown can do this at the S ne 


aan aeane be be | ar a6 
rate of 200 gears per hi tie “a h MUTTTTCRERR Cau? Py 
“ _ — ai a > 4 
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6. Precision Milling 
“Wraps Up” Slots 


Cutting of the pinion slots in 
planet carriers can be done in just 
one milling operation. With the 
0.001 in. tolerance that can be ob- 
tained, there’s no need for a fin- 
ishing operation. 

As shown on the right, one car- 
rier is milled while two are being 
loaded There is automatic in- 
dexing for each of the three slots 
The fixture itself is mounted on 
a turntable which indexes 180 deg. 


7. Preset Clusters Make 
No Errors 


Use of precision-made clustered 
boring heads insures that gear 
pin holes are put in the right 
spots on the planet carrier: It’s 
a better system than the index- 
ing approach because once cen- 
ter-to-center distances are es- 
tablished they can be maintained 
There’s no wearing of parts to 
throw things out of whack as is 
possible with an indexing mecha- 
nism. 
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TOMORROW 


Moving Tons or Ounces... 


All in Day’s Work at 


HE production volume is smailer and the vehicle (Men in the shop just won’t use complicated de- 
produced is much larger But the material vices.) 
handling at Cadillac’s Cleveland tank plant wa 
sired by the same engineering thinking and plan- 
ning that goes into car plant operations in Detroit 
That's what many of the several hundred visiting 
Se ae tee ee ee os aoe @ Can we get away from conveyors? (They feel 
Sinatieas io Chawshnnd their volume doesn’t warrant much conveyoriza- 
tion, and the trackless train is one alternative.) 
Lifting and moving parts that make up the 26-ton 
Walker Bulldog tank gets to be tricky business @ Can we come up with a special lifting device 
In creating their handling devices, the engineer: that gets around cable, which gets cut up and 
at Cadillac hew hard to practical criteria. They has to be replaced? 
ask themselve uch questions a 


@ How can the handling help simplify the pro- 
duction operation? (The welding merry-go- 
round is an example.) 


The photographs that follow are some of the 
@ What the simplest way of doing this job? materials handling features seen by the SAE group 


SPECIAL LIFTING DEVICES such as this one manipulate heavy, clumsy parts with ease. For this 


trunnion assembly, being machined on a Sellers boring machine, a fixture with a low lifting point was 
built to give hoist enough clearance 
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Cadillac Tank Plant, 


MATERIALS HANDLING ends when the Walker Bulldog tank comes off the assembly line under its 
own power at the Cadillac tank plant. But prior to this point, varied lifting and moving devices are 
applied in manufacturing operations throughout the plant 





EVEN PAPER gets engineered PLANT LAYOUT TEAM with big and small handling problems 
handling. Confidential documents alike, is always careful to keep loads within limitations of build- 
are disposed of in wire baskets ing structure erected to produce light plane parts 
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Welding» 
Merry 
Go 
Round . 


am 


WELDING MERRY-GO-ROUND takes the toil out of welding. As tank hull moves from station to 
station in circular welding line, it also gets turned gyroscopically. That’s to make for a horizontal 
weld, to get away from vertical and overhead welds. This simplifies welding, cuts down welder train- 
ing time. That's particularly important since there is a shortage of welders in Cleveland and Cadillac 
trains practically all of its welders. These special fixtures make it possible for women to do welding 
A second welding merry-go-round handles tank turrets 
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FLAT HOOK used extensively 


throughout plant for lifting has posi- 
tive grip 


i. 


Ee | : | / 


BLACKSMITH plays a part in building mechanical “horse” power. At Cadillac tank plant he 
makes ingenious, but simple handling devices, such as hooks in upper right-hand corner 


a 
i 
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a . 
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TRACKLESS TRAIN make appointed rounds throughout plant several times each day. It drops off 
trailers with needed parts and materials at given stations and also picks up empties. Automatic hitches 
on traile1 implify operation 
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RING RACK Stays with ring gears through intra- 
and inter-plant movement. It saves time and pre- 
vents damage to parts 


— 


BACKFLIP given to ring and trunnion assembly, TROLLEY CARTS onto which hull is being low- 
with help of special lifting device, sets part up for ered are part of endless conveyor at start of as- 
Machining sembly operations 


ie 


DRAG LINE CONVEYOR pulls tank along on its TRACK joins tank with aid of winch, while a sec- 


own wheels as hull moves along final assembly line ond winch is pulling tank off drag line conveyor 
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PRODUCTION: 
TOMORROW 


Plastic Car Bodies 


. . . send body designers into ecstasies—production 


men for the aspirin. 


For while glass-reinforced plastic 


packs some exciting properties, ways still have to be 


found to fabricate the stuff faster. 


E.S. Ebers, 
I. M. Scott, 
Games Slayter, 


LASS-REINFORCED plastics may soon give steel 
G some stiff competition for the passenger-car body 
Already the stuff has its foot in the door 
(see accompanying box and picture-caption story). 
But before it gets in, production men and material 
suppliers are going to have to do a little door-open- 
ing of their own. 


market. 


Present methods for fabricating reinforced- 
plastic bodies won’t do. Most require a great deal 
of hand work and are just not capable of high- 
volume production. What’s more, quality of prod- 
ucts produced by such methods depends too much 
on ability and craftsmanship of individual workers. 
Quality control and finished-part testing are major 
problems. Nondestructive tests are not generally 
available 


Need Tailormade Machines—Not Stepchildren 

Even in cases where mechanical equipment is 
used to put the glass and plastic together, whole- 
sale improvement is needed. Some equipment, it is 
true, has been conceived, engineered, and even made 
by individual fabricators ...and it does a good 
job for certain parts. Other machines, however, 
are mere stepchildren—-adapted from those used 
by other industries. 

The ability of glass-reinforced plastics to com- 
pete with steel for passenger-car body use then 
hinges on better fabricating equipment and tech- 
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niques being developed. But it also depends on 
suppliers coming up with more usable forms of the 
material. It’s important that fabricators get the 
stuff in a physical condition suited to mass pro- 
duction. The present system of supplying users 
with basic constituents (glass fiber mat, glass cloth, 
and resin) won’t do. Production men are going to 
need prefabricated, easy-to-handle sheets. 

Possibly some large passenger-car manufacturers 
will want to produce their own stock so as to get 
color and surface control. However, most subcon- 
tractors will not want to be bothered with the 
chemical problems of plastics and catalysts any 
more than they want to be metallurgists today. But 
in either case, whether supplied by material maker 
or fabricator, sheets of the material are a must for 
high-volume production. 

This isn’t the only assist that production men will 
have to get from material suppliers. If bodies are 
to be mass-produced, then the plastic itself will 
have to have a high heat-distortion level and a 
rapid-molding quality. Fortunately such plastics 
can be had when the demand justifies them 


Designers See Flock of Advantages 


Production men, then, envision a raft of prob- 
lems connected with mass production of reinforced- 
plastic car bodies. Why, then, are body designers 
so enamoured with the material? It’s because they 





How Reinforced - Plastic Car Bodies Are Made Now 


He ta 


MOCKUP Initial step in the manufacture of the 
glass-reinforced plastic body for the Alembic I is 
to make a wood and plaster mockup. This master 
mold must be given an extremely smooth finish 
since it will impart this finish to the female produc- 
tion mold and ultimately to the final body 
Ensuing waxing, polishing, and spraying with cellu- 
lose acetate assures that the female mold will break 
away cleanly and easily 


BODY LAYUP—The body is laid up in the female 
mold and is constructed in one piece. Here again, 
the first step is to apply a fast curing coat of resin 
to the mold (to assure a smooth, pinhole-free sur 
face on the final body) Then the body layup is 
tarted with a glass mat 


FEMALE PRODUCTION MOLD~—First step is to 
apply a fast curing coat of resin to the mockup 
This ensures a perfectly smooth surface on the pro- 
duction mold. Next five alternate layers of glass 
fiber mat and glass cloth are laid up with resin 
worked into each layer. After cure, steel brackets 
are attached to the mold to give it rigidity. The 
mold is removed from the mockup in two halves, but 
flanges assure smooth joining later on. 


Glass cloth is laid over the glass mat and 
coated with resin. This process is repeated with 
second layers of glass mat and cloth—then the body 
is allowed to cure in the mold. Portable infrared 


lamps may be used to speed the curing process 
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see a host of desirable properties in the stuff. Here 
are some of the things they especially take to: 

The material has a high strength-weight ratio 
For equal strength, one pound of resin-glass lami- 
nate can replace three or four pounds of steel! 
Enormous parts of great strength can be produced 

all in one piece. Color can be molded right in. 

The material can withstand rain, sun, frost, and 
snow without crazing, cracking, or warping. Some 
combinations of glass and resin can take heat up 
to 500 F. The stuff is noncorrosive, translucent, a 
good electrical insulator, and can be made resistant 
to acids, alkalis, oil, gasoline, and corrosive gases. 

What’s more, it resists cold and heat transmission 
and is cheap and easy to repair. Damage, which 
appears as a puncture or a crack, can be rapidly re- 
paired with only heat and patching. It doesn’t have 
to be bumped out with dies, shapes, and hammers. 

As for safety aspects, the damping power of 
fibrous glass and plastics should result in less dras- 
tic human injury in accidents. Unlike metal with 
its collapsing, tearing, pinching characteristic, re- 
inforced plastic springs back into place. 

To make the cheese more binding, these and 
other attributes of glass-plastic laminates have 
been proved out in over 28,000 miles of operation of 
a test model throughout the U. S. 


After removal from the production moid, the 
body is buffed, corners and edges smoothed. Flash 
or overhang is easily removed with a hacksaw or 
power .grinder 
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But be that as it may, production men-—not body 
designers—are the ones that are really going to 
have to be sold on plastic car bodies. For while 
glass-reinforced car bodies are a designer’s dream, 
they're still a production man’s nightmare. 

(Papers on which this abridgment is based are 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 


Based on Discussion 


Question: What would tooling costs be for 

a reinforced plastic car body? 
Answer: Based on 5000 units per year, the total 
cost using an aluminum female mold would be 
approximately $100,000. This would amount to 
$20 per body. 


Question: How long does it take to cure 
glass-reinforced plastic parts? 
Answer: At the present time most parts 
matched metal dies require 5 to 7 min. 
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Splash pans are then added and the body i 


painted. The finished body weighs approximately 
185 lb and its average thickness is 0.20 in 
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to be realized 


time must be cut 
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Question: What resins are available that 

will permit fabricators to obtain several 

parts per minute from a press? 
Answer: A thermo plastic molding compound 
of polydichloro-styrene and chopped strand 
glass mat is currently available in limited quan- 
tities. Right now the material is quite expen- 
sive and the supply is pretty well taken up by 
the military. However, other plastics, such as 
phenol-formaldehydes, show very good prop 
ertie: 


fibrous 
physical 


workmen using 
any irritating 


Question: Have 

glass experienced 

effects? 
Answer: Doctors have discovered that fibrous 
glass has no ill effect on the respiratory system 
Where machining of fibrous glass parts is neces- 
sary, exhaust fans usually eliminate complaint 
The few people who are allergic to skin irrita- 
tions can be helped by protective skin creams 
Some believe that glass “itch” is 98% psycho 
logical 


a minute 


Question: What will be the future cost of 

fibrous glass? 
Answer: The most important factor in future 
cost reduction will be increased use of the ma- 


terial 


been 
and 


work 


glass 


research 
fibrous 


Has any 
combining 


Question 

done on 

metal? 
Answer: Such combinations have been found 
unsatisfactory because of the vast difference in 
the modulus of elasticity of fibrous glass and 
most metals 


Question: What are the aging characteris- 

tics of glass-reinforced plastics under at- 

mospheric conditions? 
Answer: The best example of aging character- 
istic of the material is the fact that it is satis- 
factorily used in a great many boats which op- 
erate under extreme salt and moisture condi- 
tions 


Chevrolet and Kaiser-Frazer to Make 
1953 Sports Cars with Plastic Bodies 


Glass-reinforced plastic is already giving steel a run for the money as 
a material for sports car bodies. Two passenger-car makers will use it 
on soon-to-be-introduced sports cars. And four other companies are in- 
terested enough in the stuff to have made experimental cars with plastic 
bodies. 


The material is to be used for the body of the Chevrolet Corvette—a 
sports car which will be put in production in June. 


Kaiser-Frazer, too, plans to market a °53 sports car with a glass-rein- 
forced plastic body—the Kaiser-Darrin Model KF-161. It’s to be vol- 
ume produced starting in July. 


What's more, Lincoln, Oldsmobile, Buick, and Cadillac have gone so 
far as to make plastic body sports cars to see what can be done with glass- 
and-plastic. 
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No longer is extrusion of steel a slow, expensive, tricky operation confined 
to a few parts. Today’s automatic machines can turn out a flock of steel 
parts at terrific rates . . . and whopping-big savings in material and labor. 


John H. Friedman, 
| ~~ 


WHEEL SPINDLES now made by hot extrusion machines ENGINE VALVES can be extruded at a fantastic rate 
not only cost less to make—they’re stronger, too. Com- Using latest automatic heating and handling methods 
pared to drop-hammer forgings, material savings amount it’s possible for one man to coax 1000 valves per hr from 
to 30 labor costs are 65% lower ... dies cost only today’s highly developed extrusion presses. It takes but 
60% as much What's more, improved flow pattern of two operations to transform stubby, round billets (1 in 
extrusions gives 17.3% greater fatigue life than that of in diameter by 1-5/32 in. long) into 5%, in. long valves 
hammer-forged spindles with 1'5 in. diameter heads 
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TUBULAR RIVETS can be produced far cheaper by current automatic extrusion machines than by the old method 
of cold heading and drilling. First, metal is extruded over an extrusion punch next, material is gathered for 
the head .. . then finish-heading completes the operation 
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HOLLOW RIVETS are now commercially practical—thanks to extrusion. No longe! 


only one-fourth as much as that obtained with the former method of drilling out the 


TAIL CONES are still other items that can be produced most economically today by extrusion. Walls of this 
ordnance forging are extruded in tapered sections to get the correct amount of material for expanding to the cone 
Shape. Concentricity is held within 0.008 in. at an everyday production rate of more than 400 extrusions per hr 


ROCKET HEAD forgings are unusual in that they are hot-extruded from round-cornered square stock Even now 
they can be turned out at the healthy rate of 300 pieces per hr. But just as with all steel extrusions today, the sur- 
face has barely been scratched. As better die steels and lubricants become available, extrusion equipment will be de- 


veloped that will increase even more the desirability of extruding steel parts 
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Cleveland, March 25-27. It 
ased at the eight panels of 
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ant trips at 
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and Cadillac. From this melting pot of ideas, a 
General Chairman Paul Miller labelled the meeting, 
came these specific 

Take out the human drudgery in manufacturing 
ind replace it with machinery and will go 
down, quality up. The completely autuomatic fac 
tory i till a long way off, said D. S. Harder and 
D. J. Davis, of Ford 3ut the shift to automatic 
parts handling is a step in the right direction 

A case in point is Ford’s new engine plant in 
Cleveland. There, automation (or automatic han 
dling between operations) has paid off. The saving 
realized in the Cleveland plant have been enticing 
enough to additional automation pro 
grams in the Ford organization. Said Harder, Ford 
is installing an automated line at the Rouge plant 
which should be completed this summer 

Many of the me the meeting who heard 
Harder and Davis describe the Cleveland Plant also 
visited the Ford installation the thing 


cost 


generate 


n at 


Some of 





they saw are pictured in this issue on pages 38-45 
Another tip on cost reduction came from Emil 
Gibian, of Thompson Products. He contended that 
half the machine tools in this country are obsolete 
Replace them with modern equipment, he said, and 
you'll double productivity without any speed up 


Keeping Tabs on Things, People 


Growing complexity of product and plant ma- 
chinery, automaticity, and size of operations make 
it tougher for management to control a manufac- 
turing enterprise. At technical sessions, produc- 
tion engineers argued methods of drawing up man- 
agement blueprints programming and plan- 
ning objectives. Forum panel sessions sorted meth- 
ods of controlling the various operations so that 
end results come close to planned goals. 

J. B. Lathrop, of Arthur D. Little, proposed op- 
erations research as a new decision-making tool 
for manufacturing men. He said it furnishes a 
more integrated basis for making decisions. That’s 
because O.R. finds, measures, and evaluates the 
factors that bear on a given problem. O.R. picks 
up where industrial engineering leaves off, opined 
Lathrop. 

Trick is to find the mathematical model that ex- 
presses the given situation. And it’s been done for 


production and inventory scheduling under highly 
fluctuating sales, for planning machine runs, and 
for evaluating new products. 

Lathrop said it takes a three-man team from four 
to six months to work up an operations research 
answer to general production, scheduling, and dis- 
tribution problems. Several engineers at the meet- 
ing went along with the feasibility of a mathemati- 
cal model. The big question mark to them is find- 
ing the values to use in the equation. 

In day-to-day operations too the search is on 
for closer controls. Television for viewing wide- 
spread operations and electronic devices will help 
achieve this in the factory of the future, said E. F. 
Gibian. A number of plants already control indus- 
trial trucks with two-way radio. 

Those at the Forum panels needed little to con- 
vince them that control is the big industrial at- 
tention-getter today. The Production Control and 
Quality Control panels drew the biggest audiences. 


The Big Hurdle: Processing 


Advent of new materials and growing scarcity of 
old ones were said to be responsible for challenge 
No. 3—improved manufacturing processes. For ex- 
ample, SAE President Robert Cass said the U. S. 
population will grow at a faster rate than copper 
production. Already each car manufacturer is 
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Cleveland 


Coronation 


The crowning of SAE 
President Robert Cass as 
king of engineers by E. K. 
Brown (left) and R. F 
Steeneck (right) capped 
a series of skits depicting 
the life of the President 
The eight-act biography 
complete with old cars 
pretty young girls, and 
colorful scenic settings 
was created and acted by 
members of the SAE 
Cleveland Section. 

The acting troup con- 
sisted of Al Gilchrist, 
John Post, Ray Potter 
and Walter Luli. Handl- 
ing the backstage chores 
were Ted Thoren, Bob 
Steeneck, Bob Widder, 
Ted Scott, Oscar Smith 
and Lowell Ray Bob 
Vogelei was chief elec- 
triclan. George Scragg 
and Ned Brown dished up 
the poetry and narration 


NOCH 2COG OR DOM™ DOR HO™ DCO RO DONIC WO DRDO IO ROC DCO BROS 


SAE JOURNAL 





Plans for the meeting were made and carried out under the direction of (left to right) E. D. Kemble, meetings vice chairman of the SAE Pro 
duction Activity Committee: General Chairman Paul A. Miller and Neil P. Petersen, vice president for Production Activity 


They Operated They Talked 


General Chairman Paul Miller had the help of these able lieutenants Prominent in the dinner program were Toastmaster A. T. Colwell (left) 
during the meeting. They are (left to right): O. W. Smith, chairman and &. K Brows. vice Chairmen of the Cleveland Section 

of the Reception Committee; Dexter S. Kimball, in charge of publicity 

and membership vice chairman of the Production Activity Committee 

and Kenneth M. Randall, in charge of plant tours and bus arrangements 
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running cars with experimental aluminum radi- 
ator: Only trouble with aluminum radiators is 
that no one knows how to fabricate them easily in 
large production quantities 

Hot and cold extrusions are saving materials and 
manufacturing time, showed J. H. Friedman, of 
National Machinery. He said the extrusion tech- 
nique is awaiting better die steels and lubricant 
With them, even greater gains are in the offing 

Materials suppliers are ahead of fabricators in 
the case of titanium, reinforced plastics, and shell 
molding, it came out at several session 

Designers too are putting the squeeze on produc 
tion men Automatic transmissions are a case in 
point, said H. H. Whittingham, of Borg-Warner’ 
Detroit Gear Division. His company elf-shifting 


Around the Meeting . . . 


President Cass told of being impressed with a 
motto on a building in Washington. It said 
The past is but a prologue ’ Cass com 
mented to his cab driver about it. “Oh, that's 
just Washington double talk,’ said his cabbie 
What it really means is ‘Brother, you ain't 
seen nuthin’ yet 


Toastmaster A. T. Colwell said General Groves 
doesn't expect an atomic attack on this coun 
try via bombers flying over the north pole. One 
morning well be told by the enemy that 50 
A-bombs have been planted in our key cities 
If we don't meet his demands, he'll detonate 
them all at once. 


Emil Gibian told of little Johnny who was asked 
by his teacher: ‘Who signed the Declaration of 
Independence?” ‘I'll be darned if I'll tell,” 
Johnny replied to his teacher. Horrified, she 


the 
toler- 


standards (for 


cleanlines 


drive calls for unusually high 
automotive industry) in parts 
ances, and assembly precautions 

Point No. 4 made at the meeting is that the mod- 
ern manufacturing operation demands more alert, 
more knowledgeable men up and down the line 
According to Harder, it takes higher skills to serv- 
ice production lines in the automatic factory. The 
automation engineers designing these plants must 
have extensive specific Knowledge as well as broad 
perceptions. 

Lathrop’s display of the usefulness of operations 
research implies manufacturing management men 
will have to be more scientific. Gibian says these 
men will have to make calculus and differential 
equations a part of their kit of tools 


took him before the principal, and Johnny was 
asked the same question, gave the same reply 
So Johnny's father was asked to come to school 
In his father’s presence, the teacher again asked 
Johnny who signed the Declaration of Independ 
ence and again he said ‘I'll be darned if I'll tell 
At that his father grabbed him by the shoulder 
and said, ‘John, if you signed the Declaration 
of Independence, | want you to admit to it 


Overheard at SAE Council meeting as John War 
ner was trying to decode the hand-written com 
ments of a Councilor: “If you could read his 
writing, you'd comment on his spelling.” 


Smooth running of the technical sessions 
stemmed from the effective jobs of the two 
session chairmen, Bob Steeneck, of Fafnir Bear 
ing, and Edwin Crankshaw, Cleveland Graphite 
Bronze. Secretaries for the sessions were Al 
Gilchrist, of lLeece-Neville, and Ted Thoren 
Thompson Products. 
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Prexy Performs on TV 


On the evening of March 26, SAE President 
Robert Cass was interviewed by news broad- 
caster Dorothy Fuldheim over TV _ station 
WEWS. The remarks President Cass made on 
the telecast he expanded later that evening in 
his dinner talk on ‘‘Preparedness and Produc- 
tion.” Among the things he said were: 

It is not enough to say that if you have ma- 
terial available, you can have large production, 
that you can have efficient and low cost pro- 
duction. There must be imagination ... there 
must be a full grasp of the fundamental rea- 
ons behind mass manufacturing that will ob- 
viously grow more readily and more certainly 
in a country in which ‘freedom’ is a common- 
place and everyday matter.’ 

In discussing availability of steel, aluminum, 
and copper, Cass said: “Our steel picture is a 
happy one. We control it largely here in North 
America and can increase it at will if neces- 

ary. ... With respect to aluminum, we may 
be equally as certain that real progress is being 
made to have available more than just a par- 
tial mobilization program. Given a few years 
of peace, we shall have such a stockpile of alu- 
minum produced right here in America and 
put aside for emergency use as to make it pos- 
ible for us to continue a healthy civilian out- 
put of goods, even when a full-scale war might 


in the Studio 


be raging When we come to copper, we 
have another picture. Up to date it has not 
been possible to stockpile any degree without 
causing a rate of production in the civilian 
side of our national life, that of itself, was not 
sufficient to guarantee a successful, well-bal- 
anced economy. We shall have to find what 
can be done to meet this scarcity.” 


On the Screen 





Grinding and 
Cutting Tools 


SAE Production 


HREE threads wove themselves through varied patterns at the eight 
Production Forum panels where more than 500 manufacturing men 
gathered to talk 


1. Swapping stories about individual experiences was 
the top-value item at most of the Forum sessions. “It 
all depends on the particular situation” was concluded 
much oftener than principles or standards were 
evolved 

2. How people act and react is the nub of as many 
manufacturing problems today as is any single me- 
chanical item 

3. The manufacturing man, to do his best job, want 
and needs more direct contact with the engineers in 
his customers’ organization much more than he 
commonly get 


At the sessions on Materials Handling, Foundry, Drop Forging and 
Grinding and Cutting particularly did the exchange of individual ex- 
periences make a major contribution. The importance of how to posi- 
tion, inspire, and get the best from people came up prominently at the 
sessions On Quality Control, Progressive Assembly problems, Foundry 
Materials Handling and Production Control. Customer relations prob- 
lems got a good going over at Production Control and Foundry sessions 
although they entered almost everywhere at one time or anothe1 

At the Quality Control panel, for example, much of the discussion 
centered on how properly to define the term “quality control and 
how best to fit its function into a given organization “And that’s 
different from the QC panel of five years ago,” remarked one produc- 
tion executive who had attended both. “Then the talk was entirely of 
mechanical techniques and mathematical procedures.” 

Quality Control, many agreed, still has its closest application to the 
problems of manufacturing. But it is spilling all over the place, some 
commentators said—even into clerical routines 

Most striking suggestion at the Quality Control session came from a 
leading authority in the science: “It is quite possible to conceive,” he 
aid, “that we might sometime have a rating of various companies on 
the basis of the quality of their final products, similar to the Dun & 
Bradstreet financial ratings.” 

Vendors generally are being evaluated more and more on the quality 
they produce, it seemed generally agreed One company, it was re- 
ported, makes a practice of not paying its invoices until a machine tool 
has proved out its vendors’ promises in terms of quality control ex- 
perience 

Case histories at the Grinding and Cutting Tools session centered 
around experiences with CO, and other new types of coolant, on new 
methods of fabricating carbides, and on new methods of prolonging 
tool life 

The Preventive Maintenance session heard detailed, practical de- 
scriptions of several PM control operations in which standards have 
been set up to cover almost every phase of the factory operation. It 
got copies of one complete manual for further study. And it learned 
that one company insists on replacing a bearing in a machine when re- 
quired by its PM standard even if the bearing isn’t worn out—and why 





Lots of pretty useful in 
formation came out of the 
spirited give-and-take dis 
cussion at the eight panel 
sessions. That's what Gen 
eral Chairman Paul Miller 
extreme right) and his 
panel leaders reported at 
their “kaffee klatsch’” get 
together immediately fol 
lowing the Production 
Forum 


The Foundry session voiced a strong desire for foundry- 
men to get more direct contacts with engineers of the com- 
panies for whom they are producing. Better work could be 
done more economically, they insist, if they get better 
“practical” specifications, know more regularly just where 
very close tolerances are actually required Shell mold- 
ing got a good going-over at this session, too. Foundrymen 
exchanged data on what actually happens in applmation 
of shell molding to specific pieces. One thing all seemed 
to agree on: Shell molding has awakened the whole 
foundry industry to development of better techniques in 
green sand and other molding processes “The foundry 
industry is on the threshold of startling developments in 
the fundamentals of its existing techniques,” one leading 
foundryman predicted 

New developments in palleting and in most effective use 
of fork trucks and tote pans were among the many spe- 
cific problems taken up at the Materials Handling session 
Growing use of fork trucks equipped with devices to per- 
mit radio control was noted Many plants, it was said 
now route fork trucks from a central radio-control booth 
as taxicab companies have been routing their cabs in in- 
creasing numbers recently 

But at this session, too, the personnel phase was touched 
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on specifically Management, it was reported, is more 
and more seeing materials handling training as a 
basis for upgrading an engineer in its manufacturing force 
Customer relations got their best work out at the Pro- 
duction Control session “Never promise a customer a 
schedule that you know you can't meet” was an expressed 
dictum to which many agreed And, here again, zreat 
advantages were envisioned from closer, direct contact be- 
tween production men in supply companies and engineers 
and technicians in the customer's plant Controls and 
scheduling, it was urged, must be developed by each sup- 
plier organization to meet its own particular requirements 
in relation to those of the particular custome: 


good 


In the meantime, all of these reports have been multi- 
ticles based on the reports of the secretaries of each of 
these Forum sessions. ‘These articles will bring out many 
of the specific experiences which were related, the ques- 
tions which were asked and answered, the concensus of 
opinions that seem to evolve from the discussions 

In the meantime, all of these reports have been multi- 
lithographed and combined as an SAE Special Publica- 
tion—SP301. SP301 is available right now to SAE mem- 
bers for $1.50 and to nonmembers for $3.00 





how that a better finish will 
‘sult in superior service. However, in produc- 

tion, where working environment frequently devi- 
ates from that envisioned by the engineer, and ther- 
mal distortion is possible, a surface rougher than 
that specified may be an asset in that rapid prelimi- 
nary wear will smooth mating surfaces and effect 
closer fit But, it was pointed out, mating parts 
with too rough a finish may be “worn out before they 
are worn in’’—so careful judgment is necessary. 

The consensus was that finish should carry a 
tolerance just as do print dimensions, and the en 
gineer might well develop a plus-or-minus factor by 
setting up coordinates and giving allowable finish 
tolerances in two dimensions. This two-way toler 
ance guide would be especially advantageous where 
stress-raiser conditions are encountered 

How best to obtain the required finish, it wa 
tillis a major problem. While many meth 
ichieve the finish desired by the engineer, 
i number of cases, not possible to “sell” the 
indicated method to inspection. As an example of 
this problem, one airframe manufacturer finds in 
spection willing to approve shot peening or sand 
blasting for planes classed as expendable, while re- 
jecting similarly finished parts for craft 
classif *d 

While a thermoplastic finish problem was solved 
by first machining the part, then heating it to 140 
F and “ironing out the wrinkles,” manufacturers 
of phenolic parts are returning to the old principle 
of burnishing in an effort to achieve satisfactory 
finishes 
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vapor blast, 
acceptable 


For general work, grinding, scraping, 
and liquid honing were suggested as 
methods of finishing where applicable 

As an aid to inspection, a small portable profilom- 
eter now is in the pilot production stage and will be 
available shortly. This device may be used to check 
parts in process without removing them from the 
lathe, grinder, or other machine 

A magnetic probe finish inspection development, 
it was said, is especially advantageous for checking 
both magnetic and non-magnetic materials. In this 
device, a reading is automatically recorded on a 

trip chart 


Tapping 


It was agreed emphatically that the design engi- 
neer could reduce tapping problems substantially 
by making all possible allowances on thread and 
pitch, by allowing through holes where possible, and 
by making greater allowance for chip clearance in 
blind holes 

A problem was presented where deep hole drilling 
and tapping must be accomplished without use of 
standard coolants because adjacent workpiece ma- 
terial could not be cooled. It was suggested that a 
fine stream of air or carbon dioxide under high 
pressure directed at the tool might solve the prob- 
lem. Aliso attention was directed to a novel pres- 
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... from the Machining Panel 


H. W. Ingalls, 


sure-controlled head which is set to feed at a pre- 
determined rate under constant pressure. When 
more pressure is required to advance the drill or tap, 
an automatic reaction removes the tool to allow 
cooling 

Carbon dioxide as a coolant i: 
in drilling and tapping titanium. 

To the question of how to avoid hilation (the 
marking of the workpiece where the tap stops), 
especially in taper tapping aluminum, it was sug- 
gested a regular steel drawing oil be used as lubri- 
cant, or that a lead screw be used to reduce the 
mark. Careful grinding of the offending flute also 
will minimize this defect. 

Although severely close tolerances cannot be met 
the Machining “X’ method, which uses a net tap 
and an electrostatic procedure, was recommended 
as worthy of investigation for problems involving 
the tapping of especially hard materials. 

Following the regrinding of taps, longer life i 
achieved by liquid honing In fact, some com- 
panies use this procedure on all new taps and are 
realizing faster tapping and longer tool life 


SA 


a * 
Three - Dimensional 
Machining 


Use of two-dimensional controls to achieve 
cessful three-dimensional milling was announced 
by one panel member, who outlined a system of 
mounting the workpiece on a rocker fixture and 
cam to develop a helix over a 7-ft route. Although 
tooling costs run to $2000 or $3000, the system re- 
duces machine and hand operations substantially 
and has proved worth while for production run 

The system is applicable only where the work- 


almost mandatory 


s5uc- 
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plece presents a single flat surface, and would be 
unsatisfactory for such geometry as propeller blade 
and the like 


Helical Carbide Cutters 


Several carbide companies are now twisting Cal 
bide blocks or strips to meet requirements of indu 
try. (Formerly the straight blanks only were avail 
able. The purchaser had to obtain the desired helix 
either with vise, pliers, and an acetylene torch, or 
through induction heating to a maximum of 2200 
2300 F and a mechanical twisting setup.) 

The formed carbide blank can readily be silver 
soldered into position, preferably with a 10-deg 
positive rake. A positive rake angle of as much as 
40 deg has been used experimentally with excellent 
results in speed of feed and accuracy of finish 

One airframe company has developed an entire 
series of helical carbide cutters and is a strong ad 
vocate of their advantages, although all possibilities 
have not yet been explored. 

It was indicated that adequate supplies of cutting 
blanks are obtainable for as little as $30 each. They 
can be used with standard arbors to solve many cut 
ting and milling problems. Sharpening is com 
pleted by first grinding the face, then the outside 
diameter. If silver solder is used to attach the car 
bides, it can easily be melted with no deleterious 
effects to the cutting strip, which then can be used 
for other applications. 

Balance is important for satisfactory perform- 
ance. While these cutters are excellent for micarta 
and phenolics, they also give highly satisfactory re- 

ults in many more difficult applications. For ex- 
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ample, a 4-in. cutter taking a rough cut in SAE 4130 
steel heat-treated to 180,000-200,000 psi, performs 
well at 40 surface feet per minute. 

Although no data are available, it was suggested 
that a herringbone setup of crossed flutes might 
prove effective in reducing thrust values. 


Foreign Machine Tools 


Although an organization has been set up to de- 
velop minimum standards for acceptable foreign 
machine tools, at present there is a certain amount 
of gamble in purchasing such machines. 

While some machines from France, Italy, Swit- 
zerland, and Western Germany feature strong, 
rugged construction, others are too light for produc- 
tion and need “beefing up.” In some cases chucks 
and other machine attachments are inaccurately 
made, and some machines are indexed in the metric 
system, making them practically worthless in this 
country. Many foreign companies gained a foot- 
hold here by providing prompt delivery of ma- 
chines; however, as time progresses it is becoming 
more and more apparent that their delivery dates 
are now slipping back to the point where delivery 
on those machines in popular demand is compara- 
ble with that of American manufacturers in many 
cases. It was further indicated that in some in- 
stances replacement parts will be either unavail- 
able or at best slow in arrival. 


SAN 
Special Machines 


Because there is a growing trend toward special- 
ized machine tools, airframe and aircraft parts 
manufacturers are experiencing difficulty in obtain- 
ing deliveries. More and more companies are de- 
Signing tools for special applications. In some in- 
Stances they are finding it expedient to construct 
the tools themselves because machine builders hesi- 
tate to break into runs of standard machines to 
gamble on possible losses on the special devices. 


A 4, 
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Although upon occasion engineering changes 
have made special machines obsolete even before 
parts were produced, in most cases slight rework 
will salvage such a tool for other applications. It 
was agreed that the over-all picture favors special 
machine tools. 

Participants deplored the laxity of machine tool 
manufacturers in meeting their commitments for 
replacement of broken or worn out parts. A num- 
ber of men in attendance were particularly con- 
cerned with the laxity and unconcern on the part 
of local manufacturers’ representatives. Many were 
recommending that the best results could be ob- 
tained by bypassing the local representatives en- 
tirely and dealing directly with the factory, as do 
many manufacturing plants of the Midwest and 
East. But one man reminded his listeners that 
there are some exceptions—some dealers and manu- 
facturers’ agents who try very hard to do a good 
job for West Coast manufacturers. 


SN 


Control of Setup Costs 
for Minimum Runs 


A system of analysis sheets and setup boxes was 
offered as a cost saver for minimum runs. The an- 
alysis sheet calls out all tooling necessary for the 
job and indicates all operations in sequence, giv- 
ing cutting speeds, depth of cuts, and other perti- 
nent data. Special tools are maintained in the 
setup box and standard tools are added by the tool 
crib attendant. 

When the run is completed, additions are made 
on the sheet, either approving the tooling for sub- 
sequent runs or noting need for regrind, replace- 
ment, or other necessary tooling correction. 

It was agreed that a duplicating machine can be 
used for operations other than profiling to cut 
short-run costs, although the consensus was that 
a standard machine wiil turn out more work to 
closer tolerances if an experienced machinist is 
running it. 

Time can be saved where prints are complex by 
having engineering or tool design develop rough- 
cut prints, or sketches. 

During the discussion it was agreed that machine 
manufacturers could develop greatly improved du- 
plicators 


= 
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H. W. Ingalls (left) wrote the accompanying report of the discussion led ‘by his colleagues at the table. They are, after Ingalls of Solar, C. R. 


Lewis of Chrysler, Panel Co-Leader J. A. Logan of Solar, Panel Leader 


B. A. Willsey of Solar, W. A. Nordhoff of Dougias, Glynn Williams of 


Axelson Manufacturing, and. Wiliard France of Boeing 
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FCDA’s director of the atomic test 
operations staff. 

Haynes will supplement his talk 
with a display of some six of the cars 
that lived through the atomic tempest. 
He and his committee members helped 
set up the car tests and then gave the 
cars a thorough going-over after the 
big blast. Here are some of the ques- 
tions Haynes will answer in his talk: 


eHow much damage is done to a 
car at various distances from dead 
center of the blast? 


e What is the effect of radiation on 
car components? 


eIs there less damage with the 
windows opened than closed? 


YUCCA FLATS... 


.. . A-bomb test and its effects on cars will be described 
at Summer Meeting. 


eCan the tires, engine, and body 
withstand the blast? 


e Will the car interior offer any pro- 
tection to people in case of an 
A-bomb attack? 


UST what does happen to a passenger 

car when it bucks the unleashed 
fury of an atom bomb? The first- 
hand answer to this one will be re- 
ported to SAE at the Summer Meeting 
by two of the top men at the Yucca 
Flats atom bomb test last March. 

A pretty thorough evaluation of just 


Canadians Convene 


how well the 50 cars at Yucca Flats 
withstood the A-bomb blast will be 
presented by A. L. Haynes, Ford Mo- 
tor Co. Haynes was chairman of the 
SAE committee that advised the Fed- 
eral Civil Defense Administration on 
operation of the test. Chairman of 
the session will be H. L. Goodwin, 


at Cleveland 


Haynes will bring to light these and 
many other interesting points in his 
talk “The Postwar Car and the A-Blast 

-What Are the Odds?” to be pre- 
sented at the Tuesday night session on 
June 9. The session is sponsored by 
the SAE Body Activity. 


EW appreciate the energies, efforts, and manhours 

that go into planning and completing the program 
for an SAE meeting. A case in point is the opera- 
tions of the SAE Canadian Section in preparing for 
the SAE International Production Meeting in To- 
ronto, October 29-30, 1953. 

Preparations for this meeting have been under 
way for more than a year. Its planners and par- 
ticipants have been attending meetings of the SAE 
Production Activity Committee, attending other SAE 
national meetings and Production Forums, contact- 
ing production men in Canadian industry, and hold- 
ing meetings of their own. 

Shown above are some of these men who came 
to the SAE National Production Meeting in Cleve- 
land to observe, evaluate, and apply the features 


of that meeting. At the head of the table in the 
photo at left are Neil P. Petersen, SAE Vice Presi- 
den for Production (left), and Malcolm Jolley, gen- 
eral chairman of the Prcduction Forum of the Inter- 
national Production Meeting. 

Others in the group above are R. W. Richards, 
general chairman of the Meeting and panel leaders 
of seven of the eight Production Forum panels. 
They are: J. R. Mott, chief metallurgist, Canadian 
Acme Screw & Gear Co., Ltd.; J. Clayton Knapp, 
Ford Motor Co. of Canada, Ltd.; Ed Barker, Modern 
Tool Works, Ltd.; J. G. Craig, Chrysler Corp. of 
Canada Ltd.; A. W. Hollar, Dominion Forge & 
Stampings Ltd.; A. A. Scarlett, International Har- 
vester Co. of Canada Ltd.; and Mr. McMurray, Gen- 
eral Motors of Canada, Ltd. Present too was George 
R. Jackson, chairman of the publicity committee. 


SAE JOURNAL 





ARCTIC FLIGHTS . 


. . . and associated ground operations will be studied 
in a three-session symposium at Summer Meeting. 


SYMPOSIUM on Arctic problems 

related to aircraft will occupy the 
last two days of SAE Summer Meeting, 
June 11 and 12 at Atlantic City. A. E. 
Lombard, Jr., of the USAF’s director- 
ate of research and development, is 
the general chairman. 

The three SAE Activities sponsoring 
the symposium are planning it to be 
of interest to both military and com- 
mercial operators. 

That the North Pole will be the 
focus of World War III General “Hap” 
Arnold predicted years ago. Col. 
Bernt Balchen, who is to be one of the 
symposium speakers, recalled Arnold’s 
prediction recently in an interview in 
New York and reconfirmed it. He 
pointed out that nearly all the stra- 
tegically important targets are in the 
northern hemisphere. From a mental 
picture of a string and a globe, it’s 
easy to understand why the shortest 
routes between major intercontinental 
targets pass through Arctic regions. 

The shorter routes make Arctic fly- 
ing of interest to commercial operators 
also. Already Scandinavian Airlines 
System has made an experimental 
flight from the West Coast to Den- 
mark. An SAS plane, with Balchen 


| 


aboard, flew from Los Angeles to San 
Francisco, Edmonton, ‘Thule, and 
Copenhagen last fall. The Arctic 
route saves 1400 miles over the West 
Coast-Scandinavia route via New York. 

Of course, as soon as aviation ex- 
perts think of regular Arctic flights, 
they want to consider special cold- 
weather routines and emergency pro- 
visions, Lombard and his program 
planners figured. So the Thursday 
morning session will take up, besides 
the SAE flight, reports on the Arctic 
environment and how to exist there 
by Paul Siple of the Army’s G-4 Re- 
search and Development Division and 
Lt.-Col. J. O. Fletcher of the Fourth 
Air Weather Group. The Friday 
morning session will go into aircraft 
maintenance and starting in the Arc- 
tic. Col. A. E. Krieger, Jr., of Ladd 
Air Force Base in Alaska will discuss 
low-temperature maintenance prob- 
lems. Frank Carroll, Jr., will report 
on deaerating cold-weather oil systems 
and Everett Rowland will talk about 
hot fuel priming for starting. Carroll 
is with United Aircraft Products and 
Rowland is with the Wright Air De- 
velopment Center. H. C. Mougey and 
Kenneth Boldt of the CRC Group on 


Col. Bernt Balchen shows on the map why the Arctic route from the West Coast to 


Scandinavia is so much shorter than the route via New York. 


Balchen will participate 


in the two-day symposium on Arctic problems related to aviation at the SAE Summer 
Meeting in Atlantic City 
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Lubricant Requirements Under Arctic 
Temperatures will report on that 
Group’s work. 

Emergency operations will be Brig.- 
Gen. T. J. DuBose’s topic on the 
Thursday evening program, which he 
will share with Colonel Balchen. Du- 
Bose will discuss world-wide—includ- 
ing Arctic—operations of the Air Res- 
cue Service, of which he is command- 
ing general. 

Chairmen for the three sessions are 
A. L. Washburn, a consultant on Arc- 
tic problems; Harold R. Harris, presi- 
dent of Northwest Airlines; and Col. 
A. C. McKinley, technical assistant to 
the chief of Naval operations for 
polar projects. Session secretaries will 
be J. E. Gillis, Jr., of the Snow, Ice, 
and Permafrost Research Establish- 
ment, Frank Lord of Northwest Air- 
lines, and Major B. A. Goewey of the 
U. S. Marines. 


DIESEL... . 


... Activity plans review of 
European Diesels at Summer 
Meeting. 


UROPEAN diesel engines—both on 

the Continent and in England— 
will get a thorough going over at the 
1953 SAE Summer Meeting, according 
to plans being laid by the SAE Diesel 
Engine Activity. 

P. H. Schweitzer of the Pennsyl- 
vania State College and C. G. A. Rosen 
of Caterpillar Tractor Co. are collab- 
orating on a paper that will describe 
and evaluate noteworthy develop- 
ments in small 2-stroke diesel engines 
in Europe. Particular attention will 
be paid to the uniflow and the loop- 
scavenged engines, which are becom- 
ing so popular in Europe. Included 
also will be material gathered by 
Schweitzer during his recent tour of 
European plants. Rosen will present 
the paper. 

Latest developments in the United 
Kingdom in regard to high-output 
diesel engines for automotive applica- 
tions will be contained in another 
paper to be presented at the same ses- 
sion. Its authors will be P. W. Bedale 
and C. G. Williams of the Shell Lab- 
oratories in England. The paper will 
contain important information on the 
supercharging of high-output diesels 
Bedale will make a special trip to this 
country to present the paper. 

In addition, the Diesel Engine Ac- 
tivity has planned two round tables, 
each with a panel of experts, as fol- 
lows: 


1. “Cast-in Groove Inserts as a 
Solution to the Groove Wear Problem.” 
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You'll Be Interested to Know. . . 


CENTRAL ILLINOIS SECTION has had its territory extended to 
include the Illinois counties of Piatt and Champaign... . That 
puts the Unviersity of Illinois in Central Dlinois Section territory and 
gives SAE’s active student Branch there additional backing. (These 
two counties are not contiguous to any other Section territory.) 


SAE COUNCIL HAS APPPROVED amendments needed to make 
the Society’s By-Laws conform with recently adopted amendments 
to the Constitution. In addition, a number of clarifying and simpli- 
fying amendments were adopted. 


R. P. KROON of Westinghouse Electric has been appointed SAE’s 
representative on the Danie! Guggenheim Medal Beard of Award 
for a three-year term beginning Oct. 1, 1953. W. G. LUNDQUIST 
of Wright Aero is currently SAE representative on this Board. His 
term expires as Kroon’s begins. 


ADDITIONAL APPOINTMENTS TO SAE ACTIVITY COMMIT- 
TEES have been made by the respective SAE Vice-Presidents as fol- 
lows: to the Diesel Engine Activity Committee—M. A. PINNEY of 
Pennsylvania R.R. ... to the Tractor & Farm Machinery Activity 
Committee—D. ROY HORNELL of Massey-Harris . . . to the Trans- 
portation & Maintenance Activity Committee—GEORGE FEHLNER 
of Redifer Bus System ... to the Engineering Materiais Activity 
Committee—PHILIP S. ROGERS of Harrison Radiator... and 
to the Aircraft Powerplant Activity Committee—E. J. MANGANI- 
ELLO of the National Advisory Committee for Aeronautics. 


A REGIONAL VICE-CHAIRMAN REPRESENTING ROCHESTER 
has been approved as an addition to the BUFFALO SECTION’s role 
of officers. Some 50 members of the Buffalo Section are located in 
the vicinity of Rochester. 


IN 1954, according to Meetings Committee Chairman H. E. CHESE- 
BROUGH, SAE’s Passenger Car, Body, and Materials Meeting will 
be shifted to the Hotel Statler—still in Detroit. The Statler, vet- 
erans recalled, was the site of the first of the “passenger car meet- 
ings” held by SAE, when the chief dinner speaker was the famous 
GEN. HUGH “IRON PANTS” JOHNSON, then keeper of the NRA 
Blue Eagle. 


A. M. Brenneke, Perfect Circle Co., 
will be leader of the panel that will 
discuss various phases of this sub- 
ject. Other panel members will be: 
R. S. Frank, Caterpillar Tractor Co.; 
Ray Sulprizio, United Engine & Ma- 
chine Co.; Fred Zollner, Zollner Ma- 
chine Works; G. T. Ladd, Al-Fin Di- 
vision, Fairchild Engine & Airplane 
Corp.; and J. M. Smith, Aluminum 
Co. of America. 


2. “Diesel Exhaust Valve Problems 
Associated with Fuels and Lubricants.” 
H. V. Nutt, U. S. Naval Engineering 
Experiment Station, will be leader of 
this panel. Other members will be: 
Hans Gadebusch, Detroit Diesel-En- 
gine Division, GMC; Leonard Ray- 
mond, Socony-Vacuum Oil Co.; R. A. 
Pejeau, Cleveland Diesel-Engine Di- 
vision, GMC; C. C. Moore, Union Oil 
Co. of Calif., and others. 


TURBINE . . . 


... and jet testing facility of 
Navy is to be open to 200 


SAE visitors on June 10. 


HE U.S. Naval Air Turbine Test Sta- 

tion at West Trenton, N. J. has in- 
vited 200 SAE members and friends 
to visit on Wednesday afternoon, 
June 10. 

This Station, now almost completed, 
is the Navy’s prime facility for test- 
ing turbojets, turboprops, ramjets, and 
pulsejets. It consists basically of two 
altitude chambers for testing turbojet 
engines, two sea-level cells for jets, 
one altitude chamber for turboprop 
tests; and associated ram-blower ma- 
chinery, refrigeration equipment, and 
exhauster equipment. The Navy has 
invested almost $30,000,000 in the fa- 
cility since construction began three 
years ago. 

People wishing to tour the Station 
with the SAE group should secure ap- 
plication blanks from SAE headquar- 
ters, 29 West 39th Street, New York 
18, N. Y. Blanks should be filled in 
and returned to SAE by May 20. The 
Station can accommodate only 200 
guests, so SAE can accept only the 
first 200 applications. 

The tour is timed to be convenient 
for members and guests ator on their 
way to the SAE Summer Meeting, 
June 8-12, at Atlantic City. West 
Trenton is only 73 miles away, and 
train service between the two points is 
excellent. The tour is to begin at 
1:30 p.m. and last about 2 hours. 
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... tour of the world’s night- 
life centers. This can be 
yours at the Summer Meet- 


ing. 


O YOU yearn to witness a sensa- 

tional performance of the cancan 
in Paris’ famous Folies Bergere? Hear 
haunting Viennese melodies and see 
amazing acrobatics performed in a 
Bavarian tavern? Visit fabulous Casa- 
blanca and be beguiled by a swami 
from the Far East? Tarry a while in 
the city of exciting dances—Havana 
—and watch Latins do the rhumba 
and the samba? 

If you have a passion to visit these 
gay nightlife centers of the world— 
and who doesn’t—then you'll want to 
be at the SAE Summer Meeting for 
sure! For on Wednesday night, June 
10, the good ship “Relaxation” casts 
off for SAE’s World Tour Varieties. 
And Paris, Casablanca, Cuba, and 


World 
Tour 


Varieties 


Vienna are just a few of the ports of 
call on tap. 

To complete your tour in style, your 
tourist agency suggests that you come 
in costume. So choose your favorite 
country—any nation will do—and be 
ready to board the Relaxation in cos- 
tume when the bells ring and the 
horns blow after dinner on June 10. 
(Don’t worry, you'll still be welcomed 
if you can’t come dressed in foreign 
duds.) 

The important thing is to be there! 
For if you think the Country Carni- 
val and Gaslight Gayeties held at 
previous Summer Meetings were good, 
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“You ain’t seen nothin’ yet!” You 
especially won't want to miss the 
spectacular “Parade of the Nations” 
which will be the climax to your trip. 

And when it’s all over, you'll un- 
doubtedly want to tip your hat to the 
best tourist agency yet—Mr. and Mrs. 


R. F. Steeneck, Mr. and Mrs. J. E. Cole, 
Mr. and Mrs. R. Wayne Goodale, Mr. 
and Mrs. Robert B. Hawkins, Mr. and 
Mrs. H. O. Johnson, Mr. and Mrs. R. 
I. Potter, Mr. and Mrs. Raymond A. 
Snyder, and Mr. and Mrs. W. K. 
Creson. 


National Meetings... 


Meeting 


Date 


1953 


SUMMER 


INTERNATIONAL WEST 
COAST 


TRACTOR and PRODUCTION 
FORUM 


AERONAUTIC MEETING and 
AIRCRAFT ENGINEERING 
DISPLAY and AIRCRAFT 
PRODUCTION FORUM 


INTERNATIONAL 
PRODUCTION 
4 


TRANSPORTATION 
“ 


DIESEL ENGINE 


FUELS G LUBRICANTS 


June 7-12 
Aug. 17-19 
Sept. 14-17 


Sept. 29-Oct. 3 


The Ambassador and Ritz-Carlton 


Atlantic City, N. J. 


Georgia Hotel, Vancouver, B. C. 


Hotel Schroeder, Milwaukee 


Hote! Statler, Los Angeles 


Royal York Hotel, Toronto 


Conrad Hilton, Chicago 


Conrad Hilton, Chicago 


Conrad Hilton, Chicago 


1954 


ANNUAL and 
ENGINEERING DISPLAY 


PASSENGER CAR, BODY 
and MATERIALS 


Jan. 11-15 


March 2-4 


The Sheraton-Cadillac and 
Hotel Statler, Detroit 


Hotel Statler, Detroit 





Program for 


SAE Summer Meeting 


The Ambassador and Ritz-Carlton 
Atlantic Gty, N. J. 
June 7-12, 1953 


ALL EVENTS AT THE AMBASSADOR UNLESS OTHERWISE NOTED 


Lounge, Venetian and Renaissance Rooms on Mezzanine Floor; 
Rooms 100-125 on First Floor. 


Sunday, June 7 
8:30 p.m. 
Reception-Get-Together 


Lounge 


Monday, June 8 


9:30 a.m. Venetian Room 


Chairman—-H. J. Fischbeck, 
Pratt G Whitney Aircraft, Div. of 
United Aircraft Corp 


Secretary——-W. E. Ellis, 
Timken Roller Bearing Co. 


Symposium—Corrosion Prevention During 
Processing, Storage, and Shipment 


Automotive Application 
C. O. Durbin, Chrysler Corp 


With automotive parts, corrosion-preven 
tion begins during manufacture and con- 
tinues through shipping and = storage 
Knowledge of potential sources of cor- 
rosion and of preventive methods is es 
sential. 


Corrosion Control in Military Packaging 

G. S$. Mustin, Bureau of Aeronautics, 
Navy Department 
Since packages can hold the fate of 
national security, corrosion control as 
sumes top importance Industry is in 
vited to consider the requirements of 
military packaging 


(Sponsored by Engineering Materials 
Activity) 


2:00 p.m. Room 105 


Round Table—Pros and Cons of Door Con- 


structions 
Leader 
R. O. Doss, 
Motors Corp 
Secretary 
R. Ziegler, Ainsworth 
ing Corp 
Panel Members 
H. A. Bolenski, General Motors Corp 
Frank Nemeth, Studebaker Corp 
L. MH. Nagler, Nash Motors Div 
Kelvinator Corp 


(Sponsored by Body 


Fisher Body Div., General 


Manu factur- 


Nash 


Activity) 


2:00 p.m. Room 125 


Round Table—Instrumentation and Evalu- 


ation of Riding Comfort 
Leader: 


A. ©. Bodeau, Ford Motor Co 


Secretary 
E. O'Connor, 
Corp 
Panel Members 
Noise Measurements—D. CC. Apps, 
Proving Ground, General Motors Corp 
D. Evans, Goodyear Tire and Rub- 
ber Co 
M. P. Hershey, 
Rubber Co 
Vibration and Ride Measurements 
Norris March, Chrysier Corp 
A. K. Simons, Bostrom Manufacturing 
Co 
F. £. Kishline, Nash Motors Div., 
Nash-Kelvinator Corp 
Handling and Performance 
ments——-W, A. McConnell, 
tor Co 
Automotive 
Stewart, Electro-Mechanical 
Inc 


(Sponsored by Passenger Car Activity) 


Houdaille-Hershey 


Firestone Tire and 


Measure- 
Ford Mo- 


Telernetering Wa E. 
Research, 


8:30 p.m. Venetian Room 


Chairman—P. H. Pretz, 
Ford Motor Co 
Secretary—W. A. McConnell, 
Ford Motor Co. 


Panel Meeting — Linkage-Type Power 
Steering 
Panel Members: 
W. K. Creson, Ross Gear G Tool Co 
Cc. W. Lincoin, Saginaw Steering Gear 
Div., General Motors Corp 
Cc. F. Hammond, Gemmer 
ing Co 
T. H. Thomas, Bendix 
Bendix Aviation Corp 
Cc. J. Smith, Monroe Auto 
Cc 


Manu factur- 


Div., 


Products 


Equipment 


° 


(Sponsored by Passenger Car Activity) 


Tuesday, June 9 


Venetian Room 
Tompkins, 
Corp. 


9:30 a.m. 
Chairman—S. J. 
Chrysler 


Secretary—K. W. Gordon, 
Chrysler Corp. 
Does the Public Benefit from Size and 
and Weight Restrictions? 
M. C. Horine, Mack Manufacturing 
Corp. 
Size and weight restrictions were im- 
posed when the highway system was less 


adequate, safety only an ideal, the 
economics of highway _ transportation 


roads 
facilities. 


were re- 
Things 


little understood, and 

garded as recreational 

have changed! 
(Sponsored by Truck and Bus Activity) 


2:00 p.m. Room 125 


Round Table—Automotive Seating—Test- 
ing and Evaluation by Instrumentation 
Leader 
. €. Gordon, Gordon-Chapman Co. 
Secretary: 
Vv. A. Buck, Chrysler Corp 
Panel Members 
R. N. Janeway, Chrysler 
Arthur Bassette, Fisher 
General Motors Corp. 
E. C. Pickard, Ford Motor Co 
W. E. Lay, University of Michigan 


(Sponsored by Body Activity) 


2:00 p.m. Room 105 
Round Table—Plastics as Automotive 


Engineering Materials 

Leader 
Cc. F. Nixon, General Motors Corp. 

Secretary 
R. E. Van Deventer, 
Car Co 

Panel Members 
Decorative Plastics—J. MT. 
Ford Motor Co 
Functional Plastics 
Kaizer-Frazer Corp 
Reinforced Plastics in the Automotive 
Industry—A,. Carter, Chrysler Corp 
Automotive Uses of Nylon-—Park 
Woodworth, —. |. du Pont de Nemours 
and Co., Inc. 
Plastic Dies—H. D. Thompson, D. GC. 
Products Corp 

(Sponsored by Engineering Materials 


Activity) 


Corp 


Body Div., 


Packard Motor 


O'Reilly, 


Travis Meister, 


2:00 p.m. Venetian Room 


Chairman—Leonard Raymond, 
Socony-Vacuum Oil Co., Inc. 
Secretary —T. B. Rendel, 
Shel! Oil Co. 


Symposium—The New Look in Automotive 
Laboratory Design 


An Automotive Laboratory 
California 

C. C. Moore, W. L. Kent, and N. G. 

Allison, Union Oil Co. of California 


for Southern 


A Modern Petroleum Test Engine Labora- 
tory 
0. G. Lewis, T. W. Osbahr, jr., and 
S. C. Sperling, Standard Oil Develop- 
ment Co 


Recent Developments in Engine Instrumen- 
tation 


J. H. Chandler, Ford Motor Co. 


New Tools 
Lubricants 
J. B. Duckworth, W. W. Frank, 
J. H. Schruben, Standard Oil 


(Indiana) 


for Research on Fuels and 
and 
Co. 


An All-Weather Chassis Dynamometer 
B. W. Moore, }. H. Macpherson, jr., and 
V. C. Davis, California Research Corp. 


Some Design Features of the Sinclair En- 
gine Laboratory 
M. L. Hamilton, Sinclair Research Lab- 
oratories, Inc. 


A New Look to an Old Laboratory 
F. H. Caudel, Shell Oil Co 


(Sponsored by Fuels and Lubricants 
Activity) 


2:00 p.m. Room 125 


Round Table—Prospects for Better Pas- 


senger Car Brakes 
Leader: 
A. E. Kimberly, Chrysler Corp 
Secretary 
W. R. Rodger, Chrysler Corp 
Panel Members: 
N. L. Blume, Ford Motor Co 
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. J. Burkman, General Motors Corp 

. P. Dyer, Budd Co 

. C. Cunsaulus, Goodyear Aircraft Co 
. T. Ladd, Al-Fin Div., Fairchild En- 
ine and Airplane Co. 

. C. Sampietro, Willys-Overland Mo- 
tors, Inc 

T. H. Thomas, Bendix Products Div 
Bendix Aviation Corp. 


(Sponsored by Passenger Car Activity) 


2:00 p.m. Room 105 


Round Table—The Education, Develop- 
ment, and Future of the Motor Transpor- 


tation Executive 

Leader: 
E. P. Gohn, Atlantic Refining Co. 

Secretary 
Henry Jennings, Fleet Owner 

Panel Members 
Robert Cardner, Lever Brothers Co 
L W. Lord, Atlantic Refining Co. 
- & 
Cc 


Preble, Tidewater Associated Oil 
oO. 
H. C. Steigerwalt, Supplee-Wills-Jones 
Milk Co 
H. L. Willett, Jr., Willett and Co. 
(Sponsored by Transportation and 
Maintenance Activity) 


8:30 p.m. Venetian Room 


Chairman—H. L. Goodwin, 
Director, Atomic Test Operations Staff, 
Federal Civil Defense Administration 
The Post-War Car and the A-Blast— 
What Are the Odds? 
(Report of the 
Committee ) 

To be presented by A. L. Haynes, Ford 
Motor Co.—Committee Chairman 

Display of Test Cars 
(Sponsored by Body Activity) 


SAE-FCDA Advisory 


Wednesday, june 10 


9:30 a.m. Venetian Room 


Chairman—W. E. Thill, 
Federal Mogul Corp. 
Secretary—F. K. Seydler 
National Carbon Co. 


Advantages and Disadvantages of Hydra- 
matic Transmissions in Truck Operations— 
Economics, Weight, Maintenance, and Re- 
lationship to Drivers’ Problems 
W. W. Edwards, GMC Truck 
Coach Div., General Motors Corp 


Automatic transmissions have made op- 
erations easier for passengers cars, with 
desirable by-product results which sug 
gest the wisdom of considering applica 
tions to commercial vehicles. 


Advantages and Disadvantages of Torque 
Converter Type Transmissions for Medium 
and Heavy-Duty Trucks and Tractors in 
Both Multiple-Stop and Long-Distance 
Operation 
P. L. Gillan and W. S$. Coleman, The 
White Motor Co. 
Antithetic operating 
speeds, heavy loads, 
stops—create new and 
ating requirements for transmissions 
Advantages and disadvantages of each 
design must be known and weighed. 


and 


conditions——high 
long runs, frequent 
difficult oper- 


(Sponsored by Transportation and 
Maintenance Activity) 


1:00 p.m. Club 22, Lobby Floor 


Chairman—Lloyd Withrow, 
Research Laboratories Div., 
General Motors Corp. 


Secretary: 
J. H. Macpherson, California Research 
Corp. 
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Symposium on Preignition 


Uncontrolled Combustion in Spark Ignition 


Engines 
S. D. Heron, Ethyl Corp. 


An Investigation of Preignition in Engines 
A. ©. Melby, D. R. Diggs, and B. M. 
Sturgis, E. |. du Pont de Nemours 

and Co., Inc. 


Deposit Induced Ignition—Evaluation in a 
Laboratory Engine 
D. A. Hirschler, J}. D. McCullough, and 
C. A. Hall, Ethyl Corp. 


The Occurrence of Preignition in Present- 
Day Cars in Normal Service 
R. F. Winch, Sun Oil Co. 


Effects of Fuels and Lubricants on Auto- 
ignition in Cars on the Road 
j. R. Landis and R. K. Williams, Re- 
search Laboratories Div., General Mo- 
tors Corp. 


(Sponsored by Fuels and Lubricants 
Activity) 


2:00 p.m. Room 122 


Round Table—Cast-In Croove Inserts as 


a Solution to the Groove Wear Problem 
Leader: 
A. M. Brenneke, Perfect Circle Co 
Secretary : 
]. W. Pennington, Koppers Co 
Panel Members: 
R. S$. Frank, Caterpillar Tractor Co 
Ray Sulprizio, United Engine and Ma- 
chine ° 
Maicolm Smith, Zoliner Machine Works 
CG. T. Ladd, Al-Fin Div., Fairchild En- 
ine and Airplane Corp 
. M. Smith, Aluminum Co. of America 


(Sponsored by Diesel Engine Activity) 


2:00 p.m. Room 125 


Round Table—12-Volt Versus 6-Volt 


Electrical System for Passenger Cars 
Leader 
Cc. W. Rainey, Ford Motor Co. 
Secretary 
. M. Terry, American Bosch Corp 
Panel Members: 
Batteries—-L. E. Wells, 
age Battery Co 


Electric Stor- 


H. L. Hartzell, 
Div., General Motors Corp 
Generators and Starters — C. R. 
Boothby, Electric Auto-Lite Co. 
Lighting V. J. Roper, General Eiectric 
° 

Electrical Loads and Accessories—I, C. 
McKechnie, Chrysier Corp. 


(Sponsored by Passenger Car Activity) 


2:00 p.m. Room 118 


Round Table—Heat-Absorbing Class 

Leader: Capt. W. L. Groth, Safety Engi- 
neer, Department of State Police, Vir- 
ginia 

Secretary: W. F. Sherman, Automobile 
Manufacturers Association 

Panel Members 
W. Jj. Arner, Libbey-Owens-Ford Glass 


Ignition Deico-Remy 


Co 
H. C. Doane, Buick Motor Div., General 
Motors Corp 
tL. W. Parr, Chrysier Corp 
V. J. Roper, General Electric Co. 
Ormond Rugg, Ford Motor Co. 
R. GC. Whittemore, Pittsburgh 
Glass Co 

(Sponsored by Passenger Car Activity) 


2:00 p.m. Room 105 


Round Table—Tire and Wheel Balance 


for Longer Tire Life and Easier Steering 
Leader: F. B. Lutz, Budd Co 
Secretary: R. W. Wantin, Ford Motor Co 
Panel Members 
W. E. Shively, Goodyear Tire and Rub- 
ber Co. 
A. P. Schweizer, Motor Wheel Corp, 
j. R. Smith, Metropolitan Transit Au- 
thority 


(Sponsored by Truck and Bus Activity) 


Plate 


Thursday, June 11 


9:30 a.m. Venetian Room 


Chairman—F. A. Suess, 
Continental Oil Co. 
Secretary—R. E. Jeffrey, 
Shelli Oil Co 


Fuel Systems—-A Petroleum 


Fuels and 
Viewpoint 


T. W. Legatski, O. C. Bridgman, E. W. 
Aldrich, and R. Rohde, Phillips Pe- 


troleum Co. 
Newest premise in an old argument: Fuel 


Wednesday, June 10 


Inspection Trip—U. S. Naval Air Turbine 
Test Station 


West Trenton, New Jersey 


The Bureau of Aeronautics, Navy Department, has invited a maximum 
of 200 SAE members and guests to inspect the U. S. Naval Air Turbine 
Test Station, West Trenton, N. j., on Wednesday afternoon, June 10, be- 


tween 1:00 and 3:30 p.m. (EDST). 


The inspection has been planned to make it easy for members and guests 
to participate who either will be attending, or are on their way, to the SAE 


Summer Meeting. 


Trenton is only 73 miles from Atlantic City and train 


and bus service between the two cities is excellent. 


This Station is the Navy's prime facility for testing gas-turbine type air- 


craft powerplants- 


turbojets, turboprops, ram jets, and pulse jets. 


Under 


construction since the Spring of 1949, it is now nearing completion. 


The Turbine Test Station consists basically of two altitude chambers for 
testing turbojet engines; two sea-level cells for turbojets; one altitude 
chamber for turboprop engine tests; and associated ram-blower machinery, 


refrigeration equipment, and exhauster equipment. 


is approximately $30,000,000. 


The total investment 





systems must be modernized to take full 
advantage of gasoline’s increased volatil 
ity and higher octane numbers 


What Happens to the Dissolved Water in 
Aviation Fuels 

A. 8. Crampton, R. F. Finn, and J. J. 

Kolfenbach, Standard Oil Develop- 


ment Co 

Dangers from ice 
fuels and filters may be 
minimized, or reduced by venting 
Studies show that water content is cur- 
tailed at low humidities and tempera- 
tures, and high altitudes. 


in aviation 
eliminated, 


forming 


(Sponsored by Fuels and Lubricants 
Activity) 


9:30 a.m. 


Chairman 


Renaissance Room 


T. B. Rendel, 
Shell Oil Co. 
Secretary——Howard Hill, 
Shell Oil Co. 


Whither the European Automotive Diesel? 
P. H. Schweitzer, The Pennsylvania 
State College, and C. G. A. Rosen, 
Caterpillar Tractor Co 
Two-stroke cycle diesels, off to a late 
start abroad, materialize suddenly in uni 
flow and loop-scavenged types. Do they 
signalize the dictates of poverty or pro 
ress toward compactness and simplicity 


High Output Diesel Engines in England 
P. W. Bedale and C. G. Williams, 
Shelli Laboratories, England 
Spurred by shortages and other auster- 
ities, British engineers have made prog 
ress with automotive-type diesels. Some 
are supercharged, and ali are worth study 
(Sponsored by Diesel Engine Activity) 


2:00 p.m. Room 125 


Round Table—Diesel Exhaust Valve Prob- 


lems Associated with Fuels and Lubricants 
Leader: H. V. Nutt, USN Engineering 
Experiment Station 
Secretary. A. R. Schrader, USN Engineer 
ing Experiment Station 
Panel Members 
Hans Gadebusch, Detroit Diesel Engine 
Div., General Motors Corp 
Leonard Raymond, Socony-Vacuum Ol 
Co., Inc 
R. A. Pejeau, Cleveland Diesel Engine 
Div., General Motors Corp 
c Moore, Union Oil Co. of Cali- 
fornia 
W. B. Bassett, Lubrizol Corp 
W. Vollentine, jr., Caterpillar 


Co 

L. A. Wendf, Shel! Oi! Co 

L. C. Schneider, USN Engineering Ex- 
periment Station 


(Sponsored by Diesel Engine Activity) 


Tractor 


Symposium on The Arctic 
(Sponsored by Aircraft Powerplant, Aircraft, and Air Transport Activities) 


General Chairman—A. E. Lombard, Jr., Directorate of 
Research and Development, USAF 


Thursday, June 11 


2:00 p.m. Venetian Room 
Chairman—A, L. Washburn, 
Consultant 
Secretary—J. E. Gillis, Jr., 

Snow, Ice and Permafrost Research 
Establishment 
The Arctic—Environment and Experiences 


The Arctic Environment 

P. A. Siple, Research and Development 
Division, Department of the Army 
Vast, primitive, and terrible-temperatured, 
the strategic Arctic handicaps military 
operations, yet is no secure defense bar- 
rier Half barren, half forested, practi- 
cally everything works against practically 
everybody! 


The Airplane and the Arctic Pack 
Lt.-Col. j. O. Fletcher, USAF 


Airplanes are converting the Arctic wil- 
derness from hostile to hospitable area 
Man still cannot travel its surface, but 
is hurdiing its barriers and transforming 
useless barrens into a useful backyard of 
civilization 


Over the Top of the World by Commercial 
Air 
Representative of Scandinavian Airlines 
System (SAS) 


8:00 p.m. Venetian Room 


Chairman——-H. R. Harris, President, 
Northwest Airlines, Inc. 
Secretary—Frank Lord, 
Northwest Airlines, Inc. 

The Arctic—Operation 


Ground and Air Operation 
Col. Bernt Balchen, Deputy Chief of 
Planning, Arctic Operations, Deputy 
Chief of Staff, Operations, Hqs., USAF 
Necessary to Arctic survival is knowledge 


How to provide shelter for personnel and 
equipment. How to perform useful work 


Wednesday, June 10 


8:15 p.m. 


Renaissance Room 


World Tour Varieties 


Our tourists’ agency (your Entertainment Committee) has arranged a visit 


to the gay nightlife centers of the world. 


Paris (oo! la la!), Vienna, The 


Riviera, Casablanca, and Cuba are a few of the ports of call scheduled. 


To complete the illusion of world travel, your Committee recommends 


COSTUMES. 


So, choose your favorite country—any nation will do—and 


be with us in costume after dinner when the bells ring, horns blow, and the 


good ship ‘‘Relaxation”’ casts off. 
welcome. 


Whether in costume or not, you'll be 


How to adapt men, minds, and materiel 
to eternal ice, snow, wind, cold, darkness, 
and discomfort. 


The Air Rescue Service—A World-Wide 
Operation 
Brig.-Gen. F. J. DuBose, Commanding 

General, The Air Rescue Service 
Taking as its motto “That Others May 
Live!"’, this global unit operates bombers 
cargo planes, amphibians, helicopters, an 
other equipment to aid distressed flying 
personnel everywhere, any time, under 
all conditions 


Friday, June 12 


9:30 a.m. Venetian Room 


Chairman—Col. A. C. McKinley, Technical 
Assistant to Chief of Naval Operations 
for Polar Projects 
Secretary—Major B. A. Goewey, USMC 


The Arctic—Aircraft Maintenance and 


Starting 


Challenges and Rewards in Alaskan Air- 
craft Maintenance 
Col. A. E. Krieger, Jr., Commanding 
Officer, 5O0Olst Research and De- 
velopment Group, Ladd Air Force 
Base, Alaska 
Flying lessons from Alaskan winters, with 
emphasis upon aircraft and equipment 
design criteria and maintenance tech- 
miques which conquer the handicaps of 
weathers and temperatures constantly 
varying between bad and worse. 


Deaerating Cold Weather Oil Systems 

F. E. Carroll, Jr., United Aircraft Prod- 
ucts Co. 
Aircraft powerplants can be started at 
65-below by using a new oil system 
which automatically eliminates pre-heat- 
ing, minimizes oil foaming, segregates 
diluted and undiluted lubricants It can 
be fitted to existing planes. 


Hot Fuel Priming Systems for Cold Weather 
Starting 
Everett Rowland, Wright Air Develop- 


ment Center 

Hot fuel priming systems send planes up 
even when temperatures go down to 65- 
below. Design requirements, test results, 
advantages 


Report of CRC Group on Lubricant Re- 
quirements Under Arctic Temperatures 
Crankcase Oils for Use Under Arctic 
Temperatures 
H. C. Mougey, Leader of Group 
Experience with Crankcase Oils in Mili- 
tary Ground Vehicles Under Arctic Tem- 
peratures 
Kenneth Boldt, CRC Observer 


Arctic crankcase oils for Army ground 
vehicles have been developed as a re- 
sult of CRC and Ordnance Laboratory and 
field testing from Aberdeen to Alaska. 
The oils pour from containers and lubri- 
ate engines in -65 ambients. 


SAE JOURNAL 





TECHNICAL 


COMMITTEE 


Progress 


Clements Receives Certificate 
For Service to AMS Division 


HE SAE _ Aeronautical Material 

Specifications Division took time out 
at its semi-annual meeting March 
16-20 to present Bishop Clements with 
a certificate honoring him for his 15 
years of service to the group. 

The occasion marked Clements’ re- 
tirement from active participation in 
AMS affairs. He had submitted his 
resignation to take effect March 31. 

In presenting the certificate, AMS 
Chairman J. B. Johnson recalled that 
Clements was one of the originators 
of the AMS movement and served as 
chairman of the Division in its first 
years. In recent years he has been 
chairman of the AMS Division’s Car- 
bon and Low Alloy Steels, and Ti- 
tanium Committee. The certificate 
read: 

“In acknowledgment of his 
notable contributions in the 
Aeronautical Material Speci- 
fications Division of SAE, we 
the undersigned do hereby 
wish to recognize Bishop Cle- 
ments, directing particular at- 
tention to his outstanding 
work in the _ establishment, 
promotion, and advancement 
of Aeronautical Material 
Specifications. His leadership 
in this activity of the SAE has 
proven to be of lasting value 
to all concerned and will stand 
as a monument for years to 
come.” 


Johnson made the presentation on 
Wednesday afternoon, March 18, at 
the Chance Vought plant, which the 
AMS members were visiting. 

Arrangements had been made to pre- 
sent a testimonial plaque to R. R. 
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J. B. Johnson (left) and Bishop Clements with 
certificate the AMS Division presented to 
Clements for “his outstanding work in the 
establishment, promotion, and advancement of 
Aeronautical Material Specifications.” Johnson, 
as chairman of the Division, made the presenta- 
tion. Both Clements and Johnson are wearing 
United Aircraft guest badges of the Chance 
Vought plant in Dallas, which the Division 
visited in the course of its week-long meeting 
March 16-20. 


Janssen at the same time in gratitude 
for his work as chairman of the AMS 
Non-Metallic Materials Committee and 
for his many other services to the Di- 
vision. But Janssen could not be pres- 
ent to receive the plaque, and it was 
mailed to him instead with a special 


letter from Chairman Johnson. 

Janssen is resigning. from the AMS 
Division because of his increased 
duties as North American Aviation’s 
newly appointed assistant chief re- 
search engineer. 

Most of the week-long AMS meet- 
ing was given over to consideration of 
proposed new specifications and re- 
visions. The commodity committees 
met individually Monday, Tuesday, 
and Thursday. Combined sessions to 
consider their reports took place on 
Wednesday and Friday. 

One of the many items discussed was 
the variety of temperatures specified 
in AMS’s for room-temperature and 
elevated-temperature _ tests. a. te 
Mertz of Pratt & Whitney pointed out 
that in various specifications 200 F, 
200+2 F, 205-210 F, 205-212 F, 210+2 
F, 212 F, and 212+2 F are called out. 
Such slight differences can preclude 
simultaneous use of one oven for sev- 
eral different tests, making testing 
more costly. The Division directed 
commodity committee chairmen to 
study possibilities of standardizing 
temperature testing requirements to 
some extent and to submit recom- 
mendations before the next meeting. 

The Division plans to meet again 
the week of September 21-25 in the 
Boston area. 


SAE to Advise USAF on 
Model Maintenance Shops 


AYS that SAE can help the U.S. Air 

Force set up model maintenance 
and repair shops for its huge fleet of 
commercial vehicles have been crystal- 
ized. An exploratory group of fleet 
operators and USAF representatives 
suggests that a subcommittee of the 
T&M Technical Committee be set up 
to review .. . then advise on the ade- 
quacy and suitability of the: 


@ Air Force’s present preventive main- 
tenance program for organizational 
and field shops. (The organizational 
level of USAF maintenance and re- 
pair includes minor maintenance, such 
as gas, oil, water, air, and replacement 
of small components. “Field” covers 
replacement but not repair of major 
components.) 


@ Maintenance equipment for carrying 
on these operations. 

@ Layout of this maintenance equip- 
ment. 


It’s all to be part of the USAF’s plan 
to set up efficient pilot maintenance 
and repair shops that will take ad- 
vantage of good commercial practice. 

The SAE advisory subcommittee will 
be made up of both fleet operators 
and makers of typical commercial 
vehicles that the USAF uses. 





New Panel Aims at Standardized Designs 
For Helicopter Engine-Rotor Connection 


TANDARDIZATION of connections 

between engines and helicopter 
main rotor drives is the goal of a new 
joint panel set up by Aircraft Engine 
Division Committee E-21 and Special 
Aircraft Projects Division Committee 
8-2. 

Propeller shaft ends of engines de- 
signed originally for fixed-wing air- 
craft are not well suited to helicopters. 
It will be the new panel’s job to in- 
vestigate the design possibilities and 
develop recommendations on config- 


Technishorts . . 


urations—probably in the form of one 
or more SAE Aeronautical Recom- 
mended Practices. 

For small engines, many helicopter 
manufacturers prefer flanged engine 
shafts to conventional externally 
splined shafts, panel Chairman Miller 
A. Wachs explained in reviewing the 
situation at the panel’s first meeting. 
Some smaller engines are coming that 
way now. Flanged ends are lighter, 
and they are strong enough for heli- 
copters. (Airplane propellers subject 


POOL PAINTING KNOWLEDGE—The Organic Coatings Subcom- 
mittee is attempting to list paint requirements of various portions 


of passenger car bodies. 


Exterior parts are being considered by 


W. Mitchell of Fisher Body, R. Streeter of Nash-Kelvinator, and R. 


Wurshing of GM Research. 


Interior portions have been assigned to 


F. Anderson of Dodge, J. T. O’Reilley of Ford, and E. Storfer of 


Chrysler. 


M. M. Gerson of Ford is chairman of the subcommittee, 


which comes under the SAE Nonmetallic Materials Committee. 


ORDNANCE SPEC POPULAR—MIL-S-11415A (ORD), the specifi- 
cation that ISTC Division II advised on, is being used widely by 
contractors and arsenals, A. F. Jones of Watertown Arsenal reported 


at a meeting of the Division. 


With this new specification (Steel: 


Construction Parts for Ordnance Material”), Rock Island Arsenal 
gets only about one question from a contractor for every 25 they 
got on the old basis, Jones reported. 

Division II is the “Review of Ordnance Specification Division” of 
the SAE Iron and Steel Technical Committee. 


. 


Cc. M. Miller 


Paul Mozley 


AMS APPOINT- 
MENTS — Paul Moz- 
ley of Lockheed is 
taking over from 
Bishop Clements as 
chairman of the AMS 
Carbon and Low Al- 
loy Steel, and Titan- 
ium Committee. C.E. 
Carrigan of Fairchild 
moves into Mozley’s 
former job as com- 
mittee secretary. 

Cc. M. Miller of 


/. 


Northrop succeeds R. R. Janssen of North American as chairman 


of the AMS Non-Metallic Materials Committee. 


F. R. Kostoch re- 


places Miller as secretary of the committee. 

These changes were announced by J. B. Johnson, chairman of the 
SAE Aeronautical Material Specifications Division. 

Clements has retired from active participation in AMS activities. 
Janssen resigned from the AMS Division because of his increased 
duties as North American’s newly appointed assistant chief research 


engineer. 


shafts to high gyroscopic loads. But 
helicopter rotor gyroscopic loads are 
not transmitted through the trans- 
mission. And gyroscopic loads from 
the helicopter flywheel are relatively 
minor.) 

However, present designs for flanged 
couplings haven’t been entirely satis- 
factory. Crankshaft end vibration has 
failed attaching capscrews in fatigue 
in some cases, Wachs reported. 

For larger reciprocating engines, he 
said, some helicopter manufacturers 
would like direct-drive nose sections 
designed especially for helicopters. 
They feel that such nose sections 
would be lighter than those they 
achieve by removing the reduction 
gears and installing their direct drives. 
The modified nose sections retain the 
weight of bearing supports and other 
structures which would not be present 
in specially designed noses. 

Other manufacturers want a nose 
section redesigned to provide a mount- 
ing pad with a row of studs to which 
they can attach their own reduction 
gearbox, Wachs added. 

The panel has decided to consider 
engine-rotor drive connections for 
three categories of helicopter engines: 
(1) horizontally opposed engines with 
displacements up to 900 cu in., (2) 
radial engines with displacements 
from 900 to 4360 cu in., and (3) tur- 
boprop engines from 150 hp up. 

Before attempting to develop de- 
signs, the panel intends to ask engine 
and helicopter manufacturers such 
questions as: 

1. Are conventional external splines, 
flange-type connections, or internal 
splines similar to AND 20006 and ARP 
277 most suitable in your case? 

2. Should provision be made for 
mounting gearboxes on the engine, 
even though this would require an 
additional power take-off for the cool- 
ing fan in some instances? 

3. Should direct-drive noses be de- 
signed specifically for helicopters? 

Present at the first meeting of the 
panel were, besides Wachs of Sikorsky, 
D. L. Kidd of Aircooled Motors, D. S. 
King of Lycoming-Spencer, B. Liff of 
Kaman, R. Moyer of Wright Aero- 
nautical, and N. F. Rooke of Pratt 
& Whitney. Next meeting is sched- 
uled tentativeiy for June. 


Prop Attachment ARP 
For Turboprops Issued 


4¢6ARP 277—Propeller Attachment— 

Nose Mounted” has been ap- 
proved and issued. This is the new 
SAE Aeronautical Recommended Prac- 
tice covering flange-type attachments 
for turboprops and their propellers 
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where the propellers are designed 
to operate in the 1500-3000 rpm range. 
It was prepared by a joint panel of 
SAE Committees E-21 and P-6. 

This ARP is unusual in that instead 
of following established practice, it 
describes a new design, which the 
panel worked out specially to meet 
the new problem of joining 8000-18,000 
hp engines to propellers. (By com- 
parison, the largest current piston en- 
gine, the R-4360, is rated at 4300 hp.) 
For higher horsepower powerplants, 
the conventional splined shaft and 
cone arrangement is inadequate. 

The new design includes (1) a large 
propeller flange which bolts to a pad 
on the engine housing and carries the 
major portion of the loads imposed 
by the propellers and (2) a spline 
connection to transmit engine torque. 
Flange, bolt, and spline dimensions 
are listed for designs having 22, 26, 
and 30 in. bolt-circle diameters. 

To accommodate eccentricities be- 
tween mating engine and propeller 
assemblies, the ARP calls out limit 
loads and moments which the pro- 
peller may apply to the engine spline. 
As the ARP puts it, “Including the 
maximum engine shaft eccentricity 
and misalignment. specified herein, 
and under the conditions of maximum 
propeller design loading, the forces 
exerted by the propeller splines on 
the engine drive splines shall not ex- 
ceed a side load of 6000 pounds, a 
fore and aft thrust of 1500 pounds, 
and a moment of M. For normal con- 
tinuous operation the forces shall not 
exceed 45% of these specified design 
values.” M is 6000 lb-in. for the 22-in. 
size, 8000 lb-in. for the 26-in. size, and 
10,000 lb-in. for the 30-in. size. If 
necessary to keep the propeller-ap- 
plied loads within the limits, an ar- 
rangement providing flexibility may 
be incorporated. 

Solving the eccentricity problem was 
one of their major achievements, panel 
members feel. They believe that the 
solution they arrived at adds no un- 
necessary weight, yet insures inter- 
changeability of engines and propel- 
lers. 

M. E. Cushman of Curtiss-Wright 
Propeller Division, W. E. Diefenderfer 
of Hamilton Standard, D. R. Pearl of 
Hamilton Standard, V. W. Peterson 
of Allison, N. F. Rooke of Pratt & 
Whitney Aircraft, E. A. Scordato of 
Wright Aeronautical, R. F. Schwarz- 
walder of Wright Aeronautical, and 
G. R. Taylor of Aeroproducts were 
members of the joint E-21 and P-6 
Panel. Committee E-21 is the Stand- 
ard Components for Aircraft Engines 
Committee of the SAE Aeronautics 
Committee’s Engine Division. Com- 
mittee P-6 is the Propeller Standards 
Committee of the Propeller Division. 

The panel’s next task is to draft a 
similar ARP covering attachments for 
the larger, lower-rpm propellers now 
of considerable interest because of 
their greater efficiency. 
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Radiator Standard Picturized! 


Latest example of the maxim that 
a picture is worth 10,000 words is 
the SAE Standard on Radiator 
Nomenclature. 

It has just been revised to in- 
clude the adjoining descriptive 
perspective sketches of radiator 
cores described in the nomencla- 
ture. Slight revisions have also 
been made in the core nomen- 
clature itself. 

These illustrations should elim- 
inate the possibility of confusing 
these five basic types of cores, the 
SAE Truck & Bus Technical Com- 
mittee believes. They will be pub- 
lished in the 1954 SAE Handbook. 


WATER PASSAGE 


AIR 

Tube and Plate Fin Core—An assembly 
of fluid tubes of any cross-sec- 
tional form, the tubes being joined 
together by heat conducting fins 
or plates common to all tubes or 
groups of tubes. 


WATER PASSAGE 


c> 


|e” 
- 


Tube and Helical Fin orf Tube and Indi- 
vidual Fin Core—An assembly of 
fluid tubes of any cross-sectional 
arrangement to each of which are 
attached gills or fins of circular, 
square or other shape, each tube 
and its fin or fins forming a sepa- 
rate unit. 


WATER PASSAGE (TUBE) 


WATER PASSAGE 


PSY TY IY VY 


Ribbon Cellular Core—A number of 
fluid passages made by joining 
metal ribbons at the edges and 
grouped to form a cellular struc- 
ture. Parts of the cellular struc- 
ture may be of formed or flat rib- 
bon which is not a part of the fluid 
passages. 


WATER PASSAGE 


Tube and Corrugated Fin Core—An as- 
sembly of fluid tubes in line in 
the direction of airflow and joined 
in heat transfer relation by cor- 
rugated conducting fins inserted 
between adjacent line of tubes. 


“ WATER PASSAGE 


Air Tube Cellular Core—-An assembly 
of air tubes nested in such a way 
as to form fluid passages between 
the tubes, the passages being 
sealed at the ends of the tubes. 
In this type the fluid may flow 
transversely as well as vertically 
around the tubes. 





1953 SAE Handbook Out Later This Month 


HE 1953 SAE Handbook will go into 

the mails later this month to the 
more than 13,300 SAE members who 
indicated on their dues bills last fall 
that they wanted the book, and to 
nonmembers who have ordered it. 

This new edition contains all 278 
current SAE Standards, SAE Recom- 
mended Practices, and SAE General 
Information Reports approved by the 
Technical Board through its last meet- 
ing in January. Included are the new 
Crankcase Oil Types, Involute Splines 
and Serrations Gages and Gaging, 
Dynamometer Brake Test Code, and 


the revised Hydraulic Brake Fluid 
standard. Altogether there are 20 
new and 55 revised reports. Their 
names appear in the accompanying 
list. 

The 1953 Handbook contains 1032 
pages. That’s 86 pages more than last 
year’s edition. The 1953 book will 
weigh slightly more than the 1952 
book, but will be no thicker because 
of a change in paper. First and last 
signatures containing advertisements 
will be printed by letterpress. The 
rest of the pages will be photo-offset. 
Pace Press is doing the job. 


New and Revised Reports Appearing in the 1953 


NEW 


Ferrous Metals 


Magnetic-Particle Inspection 

Carbon and Low-Alloy Steel In- 
vestment Castings for Auto- 
motive Requirements 

Surface-Finish Control 


Threads, Fasteners, and Common Parts 


Involute Spline and Serration 
Gages and Gaging 

Automotive and General-Serv- 
ice Copper Tube 

Hydraulic Flareless Tube Fit- 
tings 


Electrical Equipment 


Breakaway Connector 

Ignition-Coil Mounting 

Torque Requirements for Spark- 
Plug Installation 

Headlight Testing Machines 


Powerplant Components and 
Accessories 
Flywheels for Overcenter 
Clutches 
Diesel-Fuel Injection-Pump 
Mountings 
Diesel-Fuel Injection-Pump 
Mounting, Flange No. 5 
Diesel-Fuel Injection Nozzle- 
Holder Assemblies 
Large-Size Radiator Filler Necks 


Passenger Cars, Trucks, and Buses 


Color Code for Hydrodynamic- 
Drive Illustrations 

Performance Curve Sheets for 
Hydrodynamic-Drive Vehicles 

Brake Spider Mountings 

Brake Test Code—-Dynamometer 

Ride and Vibration Terminology 


REVISED 


Ferrous Metals 


Chemical Compositions of SAE 
Carbon Steels 


Chemical Compositions of SAE 
Alloy Steels 

General Characteristics and 
Heat-Treatments of Steels 

Estimated Physical Properties 
of Hot-Rolled and Cold-Fin- 
ished Carbon Steel Bars 

Methods of Determining Hard- 
enability of Steels 

Physical Requirements for Bolts, 
Capscrews, Studs, and Nuts 

Cast Shot and Grit for Peening 
and Cleaning 


Nonferrous Metals 
Bearing and Bushing Alloys 


Nonmetallic Materials 


Rubber and Synthetic-Rubber 
Compounds for Automotive 
and Aeronautical Applications 
(SAE 10R) 

Classification of 
Compounds for 
Resilient Mountings 
16R) 

Latex Foam Rubbers (SAE 17R) 

Sponge- and Expanded Cellular- 
Rubber Products (SAE 18R) 

Fuel and Oil Hoses (SAE 30R) 

Automotive Brake Hoses (SAE 
40R) 

Hydraulic-Brake 
70R) 

Crankcase-Oil Types 

Transmission- and Axle-Lubri- 
cant Classification 


Elastomeric 
Automotive 
(SAE 


Fluid (SAE 


Threads, Fasteners, and Common Parts 


Screw Threads 

Square and Hexagon Bolts and 
Nuts 

Round-Head Bolts 

Plain Washers 

Ball and Roller Bearings 

Automotive Tube Fittings 

Hydraulic Flanged Tube, Pipe, 
and Hose Connections, 4-Bolt 
Split-Flange Type 

Hydraulic Hose and Fittings 


SAE ordered 19,000 copies of the 
1953 Handbook. As of February, 81% 
of the people who had paid their 1953 
dues had signified that they want the 
Handbook. Other members may have 
one free by asking for it. Members 
may buy additional copies at $5 each. 
Price to nonmembers is $10. 

Reprints of the iron and steel sec- 
tion of the 1953 SAE Handbook will 
be available to members at $1.50 each 
and to nonmembers at $3.00. Reprints 
of the lighting section will be availa- 
ble at 75¢ to members and $1.50 to 
nonmembers. 


SAE Handboo 


Electrical Equipment 


Circuit Breakers 

Storage Batteries 

Starting-Motor and Generator 
Curves 

Magneto Mountings 

6- and 12-Volt Cigar-Lighter 
Switch Bases 

Lamp Bulbs and Bases 

Lamp Bulbs and Sealed-Beam 
Units 

Lighting Equipment for Motor 
Vehicles 

Color Specification for Electric 
Lamps 

Sealed-Beam Headlamp Units 
for Motor Vehicles 

Electric Supplementary Driving 
Lamps 

Electric Supplementary Passing 
Lamps 

License-Plate Lamps 

Turn-Signal Units 

Turn-Signa! Operating Units 

Spot Lamps 

Back-Up Lamps 

Reflex Lamps 

Reflex Reflectors 

School-Bus Warning-Signal 
Lamps 

Electric Emergency Lanterns 

Liquid-Burning Emergency 
Flares 

Lamps for Aircraft Lighting 

Lamps for Airdrome and Airway 
Lighting 


Powerplant Components and 
Accessories 


Engine Flywheel Housing 


Passenger Cars, Trucks, and Buses 


Brake Linings 
Rivets for Brake Linings and 
Bolts for Brake Blocks 


Tractor and Earthmoving Equipment 


Agricultural Tractor Drawbars 
Yardage Ratings 
Air-Cleaner Test Code 
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New Car Air Cooling 
Recommendation OK’ed 


UST approved by the Technical 
Board is a report offering safety 
practices on passenger compartment 
cooling systems for automobiles and 
describing the systems. This is the 
SAE Recommended Practice on Safety 
Practices for Mechanical Vapor Com- 
pression Refrigeration Equipment or 
Systems Used to Cool Passenger Com- 
partment of Motor Vehicles. 

The safety practices recommended 
are: 

“1. The refrigerant used shall be 
one of the following: 

Carbon dioxide co, 
Dichlorodifiluoromethane 

(Freon-12) CC1,F, 
Dichloromethane (Carrene No. 1) 

(Methylene chloride) CH,Cl, 
Dichloromonofiuoromethane 

(Freon-21) CHC1,F 
Dichlorotetrafiuoroethane 

(Freon-114) C.CLF, 
Monochlorodifiluoromethane 

(Freon-22) CHCIF, 
Trichloromonofiuoromethane 

(Freon-11) (Carrene No. 2) CC1,F 
Trichlorotrifluoroethane 

(Freon-113) C,C1,F, 
Should other refrigerants of similar 
properties be developed at some future 
time, they may be added to the above 
list. 

“2. A pressure- or temperature-sen- 
sitive relief valve or device shall be lo- 
cated in the high-pressure side of the 
system and shall be vented to the out- 
side of the passenger and baggage 
compartments and air-circulating sys- 
tem for the passenger compartment. 
In no case shall the blow-off pressure 
be greater than 800 psi or its satu- 
rated-vapor temperature equivalent. 

“3. The high pressure side of the 
system (that part contained between 
the discharge valve of the compressor 
and the throttling orifice of the ex- 
pansion valve) shall be designed for an 
ultimate pressure of not less than 
three times the blow-off pressure set- 
ting of the safety relief valve or de- 
vice. 

“4. A plainly legible and durable 
name plate or tag shall be mounted 
near the point where the refrigerant 
is charged into the system. This 
name plate or tag shall indicate the 
type of refrigerant to be used and the 
recommended operating charge. The 
same name plate, or additional plates 
mounted to one or more of the prin- 
cipal components of the system where 
it or they can be easily seen, shall 
contain the following information: 

(a) Name or model, or both name 
and model, of the cooling system. 

(b) Name and location of the 
manufacturer.” 

The recommendations were drawn 


Continued on Page 103 
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These actions have been approved 
recently by the SAE Technical Board . . . 


AMERICAN STANDARDS—The SAE, as one of the sponsors of ASA 
Sectional Committee B-5 on Standardization of Small Tools and 
Machine Tool Elements, has approved these proposed American 
Standards prepared by B-5: 

@ Designation and Working Ranges of Surface Grinding Machines 
of the Reciprocating Table Type 

@ Designation and Working Ranges of Plain Cylindrical Grinding 
Machines 

The first proposed standard applies to all sizes of reciprocating 
table surface grinders with horizontal spindles. It defines machine 
size, gives serial number requirements, and specifies wheel sleeve 
diameters, width and length of working surfaces, and longitudinal, 
transverse, and vertical travel. 

The second proposed standard covers all swings of plain cylindrical 
grinding machines up to and including 36 in. It, too, defines ma- 
chine size and gives serial number requirements, then specifies wheel 
hole sizes, swing, length, nominal swing, and nominal length. 


CIRCUIT BREAKERS—Provision has been made in a revision of 
this SAE Recommended Practice for the 12-v systems used on some 
1953 passenger cars. 


SEALED BEAM HEADLAMPS—Maximum candlepower values for 
the positions 3U, 2U, and 1U in the table accompanying Fig. 1 of the 
SAE Recommended Practice on Sealed Beam Headlamp Units for 
Motor Vehicles have been canceled. 

The maximums were included originally because of a stipulation in 
the Uniform Code and many state laws that beam candlepowers in 
the upper beam 1 deg above the horizontal and higher should not 
exceed 8000 cp. The stipulation is no longer in the Uniform Code, 
and it is anticipated that state laws will be modified to conform. 


NEW MANGANESE STEEL—SAE 1345 has been added to the list 
of SAE standard steels. Its composition is: 0.43-0.48% carbon, 1.60- 
1.90% manganese, 0.04% phosphorus, 0.04% sulfur, and 0.20-0.35% 
silicon. 


STARTER AND GENERATOR CURVES—An additional curve for 
12-v automobile systems has been added to Fig. 1, Voltage Curves 
for Starter Tests, of this SAE Recommended Practice. The curve is 
a straight line, passing through the points 100 amp, 10v and 400 
amp, 6v. 


CIGAR LIGHTER SWITCH BASES—This SAE Standard has been 
revised to include dimensions for 12-v bases. The dimensions have 
been worked out so that 6-v plugs can’t be inserted in 12-v bases. 





Out to Lunch 


SAE Technical Board 


W. M. Walworth, Reo Motors, Inc. (left), 


It has become a yearly tradition for the SAE 
Technical Board to wind up its meeting at the 
Annual Meeting in Detroit with a buffet 
luncheon. Technical Board members have 
come to look forward to this help-yourself 
meal, featuring a variety of meat dishes, 
cheeses, and hot and cold delicacies. Shown 
below are some of the 1952 and 1953 Board 
members at luncheon after the meeting last 


E. G. Haven, General Electric 
Co. (left), and R. P. Kroon, 
Westinghouse Electric Corp. 


R. J. S. Pigott, Gulf Research 
& Development Co. (left) ; 
M. E. Nuttila, Cities Serv- 
ice Oil Co. (center); and 
1952 Chairman of the Tech- 
nical Board, G. A. Delaney, 
Pontiac Motor Division, 
GMC 
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January at the Sheraton-Cadillac Hotel. 

The members of the 53 Board not shown 
here are: P. C. Ackerman, Chrysler Corp.; 
W. G. Lundquist, Wright Aeronautical Di- 
vision, Curtiss-Wright Corp.; E. W. Tan- 
quary, International Harvester Co.; H. E. 
Churchill, Studebaker Corp.; C. A. Chayne, 
General Motors Corp.; and R. P. Lewis, 
Spicer Mfg. Division, Dana Corp. 


D. P. Barnard, Standard 
Oil Co. (Ind.), and B. B. 
Bachman, Autocar Co 


Technical Board Chairman E. S. MacPherson, vice- B. G. VanZee, Minneapolis-Moline Co. (left), and GC. E. Burks, Caterpillar Tractor Co. 
president of engineering, Ford Motor Co. 


.- “AS 
a a“ fi. 


F_N. Piasecki, Piasecki Helicopter Corp. (left), and R. D. Kelly, United Air Lines H. W. Browall, Inland Steel Co. 
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New Chairman and President at Thompson Products 


Crawford 


Wright 


FREDERICK C. CRAWFORD, president of Thompson Products, 
Inc., Cleveland, became chairman of Thompson's board of directors 
on April 1. JOHN D. WRIGHT, formerly vice-president and general 
manager, succeeded him as president and will continue as general 
manager. 

A graduate of Harvard College and Harvard Graduate School of 
Applied Sciences, Crawford joined the Steel Products Co., later 
Thompson Products, in 1916. He served as manager of Thompson’s 
Detroit plant from 1922 to 1929, when he returned to Cleveland to 
become first vice-president and general manager. He was named 
president in 1933. 

Wright joined Thompson in 1933 as assistant to President Craw- 
ford. He became a director in 1939 and a vice-president in 1943. 
He has been general manager of Thompson since 1949. 


WILLIAM F. LITTLE has been named president 
of Electrical Testing Laboratories, Inc., New 
York City. He was previously vice-president 
and manager of lighting, photometric and re- 
lated services. Little is past-president and a 
fellow of the Illuminating Engineering Society. 
He is a member of SAE’s Lighting Committee, 
on which he has played an active part for many 
years. 


W. 8S. COWELL has been appointed vice-presi- 
dent in charge of sales of the Atlas Asbestos 
Co, Ltd., Montreal, Que. He was previously 
general sales manager. Cowell is an SAE Coun- 
cilor and jis past-chairman of Montreal Section. 


Ss. L. CRAWSHAW has been named president of 
Amegears, Inc., Chicago, a subsidiary of the Hupp 
Corp., and will also be executive head of Am- 
gears’ Chicago operations. He was previously 
assistant to the president of Western Gear 
Works, Lynwood, Calif. Crawshaw is currently 
president of the American Gear Manufacturers 
Association 


About 


WILLIAM B. BERGEN has been 
named vice-president in charge of op- 
erations of the Glenn L. Martin Co., 
Baltimore, Md. Bergen has been 
vice-president and chief engineer since 
1951, and before that had been chief 
engineer since 1949. He joined the 
company in 1937. 


EUGENE M. LANG has resigned as 
vice-president of Heli-Coil Corp., Dan- 
bury, Conn., to become president of 
the newly-formed Resources and Fa- 
cilities Corp., exclusive licensee under 
Heli-Coil patents throughout’ the 
world except for the western hemi- 
sphere. Lang, who will continue to 
serve Heli-Coil Corp. as a consultant, 
has done considerable work abroad in 
developing foreign markets and li- 
censees for Heli-Coil. 


FRANK N. PIASECKI, chairman of 
Piasecki Helicopter Corp., has an- 
nounced the formation of Piasecki In- 
ternational Corp., a wholly-owned sub- 
sidiary. Piasecki will serve as chair- 
man of the board and president of the 
new corporation. Among the other 
directors of Piasecki International are 
DON R. BERLIN and HARRY S58. 
PACK, president and vice-president 
respectively of the parent corporation. 


ROBERT P. ROGERS has joined 
Bendix Products Division, South Bend, 
Ind., as staff assistant to the manager 
ef the missile division. Rogers was 
formerly assistant plant superinten- 
dent for A. O. Smith Corp. in Roches- 
ter, N. Y. 


GEORGE L. BRINKWORTH has 
been transferred to Atlanta, Ga., for 
the Aluminum Co. of America. He 
was previously resident manager for 
Alcoa in Indianapolis, Ind. 
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FRANK JARDINE is now consultant 
to the Cleveland Development Division 
of Aluminum Co. of America, follow- 
ing his retirement as the Division's 


manager. Jardine had been manager 
since 1923, and before that was at 
Alcoa’s laboratory in Detroit. H. 
HOWARD DUNN, who has been as- 
sistant manager of the Cleveland De- 
velopment Division for the past three 
and a half years, succeeds Jardine as 
manager. 



















































WILLIAM B. BIRREN has resigned THOMAS A. NICHOLSON has ROBERT G. MORGAN has been 
as plant manager of Grand Central joined Thompson Products, Inc., Cleve- named district manager in Moline, 
Aircraft Co. in Tucson, Ariz. Birren land, as Detroit district manager of Ill., for Timken Roller Bearing Co.'s 
plans to continue to live in Tucson, the piston ring division. Nicholson industrial division. He has been with 
and to take a rest before undertaking was formerly with the manufacturers’ Timken since 1937, most recently as 
any new business venture. engineering department of Perfect district manager of the St. Thomas, 

Circle Corp., Hagerstown, Ind. Ont., office. 


J. A. GILLIES has been named 
chief engineer for Canadian Pacific 
Air Lines, Vancouver, B. C. He was 
previously technical assistant to the 
manager of the aviation sales depart- 
ment of Imperial Oil, Ltd., Toronto, 
Ont. 


EDWIN H. WALKER has been named president 
J. L. COURSEY has been promoted and general manager of McKinnon Industries, 
y to manager of the quality control de- Ltd., a subsidiary of General Motors Corp. in - 
partment at the forge plant of Ford St. Catherines, Ont. Walker has been with 
Motor Co’s aircraft engine division, McKinnon since 1933, and has been assistant to 
Chicago. He was previously technical the general manager for the past two years. 
assistant for the division. 


DONALD G. WRIGHT has been 
named assistant to the president of the 
Standard Products Co., Cleveland, 
Ohio. Wright was formerly with Chry- 


sler Division of Chrysler Corp., Detroit. 
7 » EMERY J. SZABO has been named chief engi- 


neer of Leece-Neville Co., Cleveland, Ohio. He 
RICHARD E. REITER is now super- joined the company as a design engineer in 1942, 
intendent of the landing gear division and was promoted to development engineer in 
of Willys-Overland Motors,  Imnc., 1949. 
Toledo, Ohio. Reiter was previously 
general manager of the Leading En- 
gine Co., Farmington, Mich. 


J. H. CARMICHAEL, president of 
Capital Airlines, Inc., Washington, 
D. C., has been reappointed to the in- 


dustry consulting committee of NACA 
for 1953. 


PAUL C. BAKER is now account ex- 
ecutive for the Biddle Advertising Co., 
Bloomington, Ill. Baker was formerly 
with the Farm Journal, Chicago. 
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OLIVER E. RODGERS has been appointed chief 
engineer of the jet engine division of Packard 
Motor Car Co., Detroit. He was formerly as- 
sistant manager of the gas turbine division of 
Westinghouse Electric Corp. in Philadelphia. 











GMC’s Detroit Diesel Engine Division 
Appoints Nine to New Posts 


Dickson—chief de- 
sign and development 
engineer Hall—chief —_experi- 
mental engineer 
Conover — assistant 
supervisor, engine 
design section 


Baxley — operations 


ales manager . . 
viens 8 Wellington — assis- 


tant laboratory direc- 

tor 
Reddy—development 
engineer 


Ervin—project engi- 
neer 
Whiteford — project 
engineer 
Kenyon — assistant 
project engineer 


Nine SAE members at Detroit Diesel Engine Division ef GMC re- 
cently received new titles. JOHN DICKSON, who was previously 
chief design engineer, became chief design and development engi- 
neer. J. A. HALL, former chief project engineer, is now chief 
experimental engineer. 


GEORGE W. CONOVER was named assistant supervisor of the 
engine design section. He was formerly analyst in the forward de- 
sign section. ROBERT V. BAXLEY became operations sales man- 
ager, after having served as contractor’s equipment sales manager. 
R. D. WELLINGTON, previously project engineer on the Model 51 
engine, is now assistant director of the laboratory. 


Vv. C. REDDY was named development engineer supervising all de- 
velopment work on the Division’s engines. He was formerly project 
engineer on the Model 71 engine. CHARLES E. ERVIN, who has 
been assistant application engineer, is now project engineer on 
Model 51 engine development. ROBERT W. WHITEFORD was pro- 
moted from assistant project engineer to project engineer on the 
Series 71 basic engine, and WILLIAM S. KENYON, JR., formerly 
senior layout man, became assistant project engineer on the Series 
71 engine. 


HANS BOHUSLAV has been ap- 
pointed general manager of the new 
Miehle-Dexter Supercharger Division 
of Dexter Folder Co., Racine, Wis. 
The Division was previously owned and 
operated by Pesco Division of Borg- 
Warner Corp. Bohuslav was formerly 
chief engineer, engine construction, 
for R. G. LeTourneau, Inc., Longview, 
Texas. 


A. L. SPRINGER is now director of 
fleet maintenance for Spector Motor 
Service, Inc., Chicago, Ill. He was 
previously manager of transportation 
and properties for Pacific Intermoun- 
tain Express Co., Denver, Colo. 


DR. GUSTAV EGLOFF, director of 
research of Universal Oil Products Co., 
Des Plaines, Ill., has been elected an 
honorary member of the Association 
Francaise des Techniciens du Petrole, 
Paris, France. 


FREDERICK L. GREEN is now a 
tractor automotive engineer for Ford 
Motor Co., Dearborn, Mich. Green 
was formerly winch and crane engineer 
for Gar Wood Industries, Inc., Wayne, 
Mich. He had been with Gar Wood 
for 15 years. 


ROBERT L. ADAMS has joined the 
Cooper-Bessemer Corp., Mount Ver- 
non, Ohio as sales engineer. He was 
previously research engineer at Har- 
vard University’s Division of Applied 
Science. 


GEORGE E. BILLMAN is now liai- 
son engineer with the aircraft division 
of White Motor Co., Cleveland, Ohio. 
Billman was formerly specifications 
engineer for Lycoming-Spencer Di- 
vision of Avco Mfg. Corp., Williams- 
port, Pa. 


ROBERT M. WHELAN has returned 
to American Bosch Corp. after a year 
and a half’s service as an Army avia- 
tion engineer. He is now training as 
a field service representative at the 
company’s headquarters in Springfield, 
Mass. Before entering the Army, 
Whelan was sales representative for 
American Bosch in New York City. 


JAMES E. WASEM, JR., is now with 
the development and research depart- 
ment of Continental Oil Co., Ponca 
City, Okla., as research engineer. He 
was previously automotive engineer for 
the research and development division 
of Socony-Vacuum, Paulsboro, N. J. 


JOSE M. CRUZ TOUS has been ap- 
pointed sales manager for Aspuru y 
Cia. S. A., Cuban distributor for Tide 
Water Associated Oil Co. in Havana. 
Cruz Tous was formerly manager of 
Abelardo Tous, Havana. 
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HENRY J. GRANCE has been ap- 
pointed chief product engineer, gaso- 
line section, of the product develop- 
ment and product engineering depart- 
ment, Gulf Oil Corp., Pittsburgh, Pa. 
He joined Gulf in 1946 as an engineer 
in the aviation section of Gulf Re- 
search and Development Co. 


JOSEPH A. TANTET is now techni- 
cal representative of the Aronite Chem- 
ical Co., a subsidiary of Standard Oil 
Co. of California, in Dallas, Texas. 
Tantet recently completed two years of 
service as lieutenant commander at 
the Navy’s Bureau of Ships, Washing- 
ton, D. C., where he was technical as- 
sistant in the fuels and lubricants divi- 
sion. Prior to that, he was research 
engineer for the California Research 
Corp. 


KENNETH A. PICKERING, who 
was formerly designer for GMC’s 
Fisher Body Division, is now with the 
General Motors Styling Section, De- 
troit. 


ROBERT P. ZUNDEL is now prod- 
uct test engineer with the aircraft en- 
gine division of Ford Motor Co., Chi- 
cago. Zundel was formerly product 
tester for the motor truck division of 
International Harvester Co., Fort 
Wayne, Ind. 


P. J. KENT will return May 10 from 
a month’s tour of the Far East spon- 
sored by the Detroit Board of Com- 
merce. Itinerary for the trade tour, 
the fourth sponsored by the Board of 
Commerce, includes conferences with 
businessmen and government  offi- 
cials in Tokyo; Osaka; Taipei, For- 
mosa; Hongkong; Bangkok; Singa- 
pore; Manila; and Honolulu. In pre- 
vious years, Kent, executive engineer 
of Chrysler Corp., has participated in 
tours of South America and Europe. 


THOMAS E. COON is now project 
engineer for the aircraft engine di- 
vision of Packard Motor Car Co., De- 
troit. Coon was previously project 
engineer in the ordnance department 
at Detroit Arsenal. 


QUENTIN W. CRANE is now service 
manager of Duckworth Motor Co., 
Brevard, N. C. He was formerly sales 
manager of the Mitchell Motor Co. in 
Brevard. 


ROBERT F. GASVODA has joined 
the engineering research department 
of Ford Motor Co., Dearborn, Mich., 
as lubrication engineer. He is en- 
gaged in organizing a new activity 
concerned with the evaluation and 
application of petroleum products. 
Gasvoda was previously research auto- 
motive engineer for the Standard Oil 
Co. (Indiana) at Whiting, Ind. 
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EDWARD H. FARMER has been elected vice- 
president of manufacturing of Pacific Airmotive 
Corp., Burbank, Calif. Farmer was previously 
works manager for Lockheed Aicraft Corp. in 
Burbank, and had been with Lockheed since 
1941. 


NORMAN 8S. SMITH is now engineering super- 
intendent at the Miami Overhaul Base of Pan 
American World Airways, Inc., Miami, Fla. He 
was previously with Pan American in New York 
City. Smith is a member of SAE’s Aircraft 
Electrical Equipment and Aircraft Instruments 
Committees. 


H. L. EBERTS of Canadair, Ltd., Montreal, Que., 
is currently serving as managing director of 
Fleet Manufacturing, Ltd., in Fort Erie, Ont., 
to aid Fleet Manufacturing in production for 
Canadair. Eberts is chairman of Montreal Sec- 
tion. 


Chrysler Vice-Presidents meet the Press . . . 


Exclusive interview on Chrysler Corp.’s K-310 experimental car was granted to 
11-year old editor Bill Reeves by Chrysler Vice-Presidents A. vanderZEE (center) 
and JAMES C. ZEDER (right) when they visited New Orleans recently. Young 
Reeves edits “Tiger Times,” which boasts a circulation of 13 and comes out 
every Wednesday. 


9 





Named Sales Manager of Two Detroit Harvester Divisions 


FRANK C. WADE has been named 
sales manager of Motor State Products, 
Ypsilanti, Mich., and the Dura Co., 
Toledo, two divisions of Detroit Har- 
vester Co. Wade, who has been with 
Detroit Harvester for 14 years, suc- 
ceeds JOHN T. GALLATIN, who will 
r continue as vice-president, sales con- 
sultant and director of advertising. 


Gallatin 


J. H. McNULTY has been promoted to sales 
manager of the Four Wheel Drive Auto Co., 
Ltd., Kitchener, Ont. McNulty joined the Ca- 
nadian company in 1946 as sales representative 
for western Canada. 


JOHN R. McVEIGH is now chief engineer of 
the Alloy Engineering and Casting Co., Cham- 
paign, Il. He was formerly special development 
engineer of Kennametal, Inc., Latrobe, Pa. 


A. A. SHANTZ has been named assistant general 
sales manager for trucks of GMC’s Truck and 
Coach Division, Pontiac, Mich. Shantz has been 
general parts and service manager of the Di- 
vision since 1944. 


MARTIN J. CASERIO has been named resident 
assistant chief engineer of GMC’s AC Spark 
Plug Division, Flint, Mich. He was previously 
engineer on military products for the division. 


DONALD S. BOWMAN is now 
branch manager of Columbia Truck 
Leasing, Inc., Little Rock, Ark., a 
subsidiary of Columbia Terminals Co. 
He was formerly with Columbia Trans- 
portation Service, Inc., also a subsid- 
iary of Columbia Terminals, as sales 
manager. 


LOUIS STEVENS is now a sales- 
man for the A. B. Scarlett Co., Eugene, 
Ore. He was previously sales man- 
ager for Wentworth and Irwin, Inc., 
Portland, Ore. 


Four SAE members will be among 
the lecturers in an intensive two-week 
course in gas turbines at the University 
of Michigan, June 29 to July 10. They 
are N. A. HALL, professor of mechan- 
ical engineering and head of the heat 
engineering division at the University 
of Minnesota, and, from the Univer- 
sity of Michigan, EDWARD T. VIN- 
CENT, chairman of the department 
of mechanical engineering, FRANK 
L. SCHWARTZ, professor of mechan- 
ical engineering, and JOHN W. 
LUECHT, assistant professor of aero- 
nautical engineering. Requests for 
information should be sent to Pro- 
fessor Schwartz at the University of 
Michigan, Ann Arbor. 


HAROLD H. HALL, who was pre- 
viously general manager of Cummins 
Diesel Export Corp., has joined GMC’s 
Truck and Coach Division, Pontiac, 
Mich., as field development engineer. 
Before being transferred to Cummins 
Diesel Export, Hall was general service 
manager of Cummins Engine Co. 


HORACE HOLMES is now automo- 
bile sales manager for Clauss Motors 
in Medford, Ore. Holmes was pre- 
viously assistant service manager for 
Nash Motors Division of Nash-Kel- 
vinator Corp. in San Francisco. 


JOHN B. BUTLER has been named 
aircraft contracts engineer for Bristol 
Engineering Corp., Bristol, Pa. Butler 
was formerly project engineer for the 
company’s aeronautical division. 


EDWARD G. JACKSON has been 
promoted to zone manager for Federal- 
Mogul Service. He will be in charge 
of 11 western states, with headquarters 
in North Sacramento, Calif. Jackson 
was previously district manager in 
Dallas, Texas. 


JAMES L. CARLISLE has joined 
Chrysler Corp.’s central engineering, 
Highland Park, Mich., as a body 
draftsman. Carlisle was previously 
body draftsman for Willys-Overland 
Motors, Inc., Toledo, Ohio. 
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JOHN L. KORLESKI has _ been 
named general manager of the South- 
western Mobile Home Co., Grand 
Saline, Texas. He was formerly gen- 
eral manager of All States Trailer Co. 
in Jacksonville, Ark. 


JAMES A. HUNTER has joined 
GMC’s Truck and Coach Division, 
Pontiac, Mich., as senior layout drafts- 
man. He was previously draftsman- 
designer for Waukesha Motor Co., 
Waukesha, Wis. 


RAYMOND GROSE has been named 
process and quality control manager 
of Lock Thread Corp., Detroit. He 
was formerly zone supervisor of sub- 
contract inspection for the aircraft 
gas turbine division of General Electric 
Co., in Detroit. 


WILBUR SHAW, president of the 
Indianapolis Motor Speedway Corp. 
and three-time winner of the 500-mile 
race, will be referee and a member of 
the Board of Stewards for the 1953 
Mobilgas Economy Run from Los An- 
geles to Sun Valley, Idaho. EARL 
COOPER will also serve on the Board 
of Stewards. 


HOWARD W. COLE, JR. described 
the new Gavco flow meter to trade 
and press representatives at the Wings 
Club in New York, March 10. The 
new Gavco unit measures the volume 
of the flow and its density, then com- 
bines the two measures to give an 
actual mass flow reading, Cole said. 
Cole predicted the meters would be 
especially useful on fuel systems of 
turbine engines for aircraft. That's 
because thrust depends on fuel mass 
flow, and fuel mass per unit volume— 
or density—varies with temperature 
and pressure ... and even from top- 
ping to topping. 

Cole also foresaw other applications 
such as measurement of slurries in the 
ceramics field and control of fluid 
flows in the petroleum and chemical 
processing industries. 

Cole is now on the development staff 
of the Gavco Corp., which is a sub- 
sidiary of the General Aviation Corp. 


EDWARD HOWE, who was previ- 
ously with the Buda Co., is now a de- 
signer with General Electric Co., Cin- 
cinnati, Ohio. 


MICHAEL K. PETRI, previously 
zone manager of the International 
Harvester Co., Portland, Ore., has been 
transferred to the Denver district and 
is now district service supervisor. 


MORRIS CRANDALL, formerly of 
the Paraland Oil Co., is now assistant 
to the president of J. D. Streett & Co., 
Inc., St. Louis, Mo. 
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SIR HARRY R. RICARDO has com- 
pletely revised his well-known work on 
engines. The new, fourth edition of 
the “High-Speed Internal-Combustion 
Engine” concentrates on the research, 
design, and development work that has 
been done in the Ricardo laboratory 
during the last 35 years, and the ex- 
periences and lessons the author has 
derived from it. 

He has paid particular attention to 
those aspects of the subject that do 
not appear to have been given much 
prominence in current literature. For 
instance, he covers the subject of me- 
chanical efficiency in considerable de- 
tail, since he feels it has been sadly 
neglected by engineers. Publisher is 
Black & Son, London. 


JOHN L. MILLEN is now estimating 
engineer for the Foundation Co. of 
Canada in Gaspe, P. Q@. Millen was 
previously sales engineer for John 
Millen and Son, Ltd., in the city of 
Quebec. 


MEREDITH C. HOWELL is now 
sales manager for the Carl Berry Oil 
Co., Kansas City, Mo. He was pre- 
viously with the Union Oil Co. of 
California. 


LAWRENCE C. OLSEN has been 
named Chicago district field engineer 
for the American Locomotive Co., 
Schenectady, N. Y. Olsen was for- 
merly equipment engineer for the 
company in Schenectady. 


RICHARD L. CATLIN is now a de- 
sign engineer for the Engineering and 
Research Corp., Riverdale, Md. He 
was previously structural design engi- 
neer for the Kaman Aircraft Corp., 
Windsor Locks, Conn. 


DONALD E. FERRO is now a junior 
project engineer with the Clark Equip- 
ment Co., Buchanan, Mich. Ferro was 
formerly a junior engineer with Bendix 
Products Division, Bendix Aviation 
Corp. 


BRUCE CRANE, who was previously 
a field engineer with the Ethyl Corp. 
in Tulsa, Okla., is ncw a senior sales 
and service engineer at Ethyl’s New 
York office. 


EMMETT C, MANNING is now a 
project engineer with GMC’s Harrison 
Radiator Division, Lockport, New 
York. Manning was formerly an ex- 
perimental engineer at Wisconsin Mo- 
tor Corp., West Allis, Wis. 


OTTO L. KRAFT has joined the 
Knoxall Corp., Indianapolis, Ind., as 
manager of the lubrication depart- 
ment. He was formerly associated 
with the Ohio Oil Co. 


ELLIOT L. TAYLOR has joined the 
instrument division of Thomas A. 
Edison, Inc., West Orange, N. J., as a 
project engineer. Taylor was previ- 
ously associate engineer with Reaction 
Motors, Inc. 


WILLIAM M. DUNN is now with the 
Ford Motor Co. as process engineer 
at the Dearborn general manufactur- 
ing division. He was previously with 
the Kett Corp., Cincinnati, Ohio. 


CHARLES A. L. RUHL has joined 
the Massey-Harris Co., Racine, Wis., 
as a project engineer. He was for- 
merly with McDonnell Aircraft Corp., 
St. Louis, Mo. 


GORDON C. PAGE, formerly ad- 
ministrative service engineer with 
Continental Aviation and Engineering 
Corp., is now sales engineer with the 
Chrysler Corp., Trenton, Mich. 


C. KENNETH KUMMERLOWE has 
joined the Four Wheel Drive Auto Co., 
Clintonville, Wis., as manager of the 
experimental engineering department. 
Kummerlowe was formerly with Fair- 
child Engine in Farmingdale, New 
York. 


PAUL H. SWARD, fuel and lubricant 
engineer with Standard Oil Co. of 
Calif., has been transferred from 
Boise, Idaho, to Pasco, Wash. 


NORMAN F. THOMPSON, JR. has 
joined the Baldwin-Lima-Hamilton 
Corp., Philadelphia, Pa., as assistant 
project engineer. Thompson was pre- 
viously an assistant engineering officer 
in the U. S. Coast Guard. 


Obituary 


PATRICK J. BRADY 


Patrick J. Brady, president and gen- 
eral manager of West Coast Elec- 
tronics Co., Los Angeles, died Feb. 24 
after a brief illness. He was 62. 

Born in Washington, Ind., Brady 
moved to the west coast in 1921 after 
having served with the U. 8S. Naval Air 
Service. He was general manager and 
secretary of the Interstate Aircraft and 
Engineering Corp., El Segundo, Calif., 
for five years before joining Pacific 
Aviation, Inc., Los Angeles, as general 
manager and chairman of the board. 

Brady was vice-president of the Los 
Angeles Rotary Club, and was also a 
member of the American Legion, the 
Veterans of Foreign Wars, the Ameri- 
can Ordnance Association, and SAE, 

He is survived by his wife. 





STUDENTS ENTER INDUSTRY 


GEORGE W. SHEARDOWN (Wayne 
University '52) is a production engi- 
neer on jet engines for Chrysler Corp., 
Detroit. 


GENE F. PIERSON (Rennselaer Poly- 
technic Institute °52) is in training 
with Westinghouse Electric Corp., 
Pittsburgh, Pa. 


EDWARD F. KRZYSTAN (University 
of Detroit) is with Inland States Mfg. 
Co., Detroit, as a toolmaker. 


ROGER J. ROBERTS (Ohio State 
University ’51) has joined General 
Electric Co., Schenectady, N. Y., as a 
test engineer. 


GALDINO SALVADOR (Wayne Uni- 
versity '52) is a production engineer 
at Chrysler Corp.’s jet engine plant, 
Detroit. 


WALTER A. KOSZTOWNY (Univer- 
sity of Detroit '52) is with Kaiser- 
Frazer Corp., Willow Run, Mich., as 
liaison engineer. 


RICHARD P. BOBCO (Northwestern 
University '52) is now a junior engi- 
neer in the technical department of 
Gates Rubber Co., Denver, Colo. 


ROBERT J. BAYER (University of De- 
troit '52) is a production engineer with 
the aircraft engine division of Packard 
Motor Car Co., Detroit. 


DAVID C. BALL (University of Cin- 
cinnati 52) is at the Frankford Ar- 
senal Annex, Philadelphia, Pa., as 
product engineer. 


STEPHEN H. ACHTENUAGEN (Uni- 
versity of Colorado '52) is administra- 
tive assistant engineer for Lockheed 
Aircraft Corp., Burbank, Calif. 


PAUL M. AAGAARD (California In- 
stitute of Technology 52) is a research 
engineer for California Research Corp., 
La Habra, Calif. 


DOUGLAS F. CORSETTE (Purdue 
University '52) is on the technical staff 
of the research and development lab- 
oratories of Hughes Aircraft Co., Cul- 
ver City, Calif. 


DANIEL DINSMORE, JR. (Parks Col- 
lege 51) is a test technician for Bridge- 
port-Lycoming Division of Avco Mfg. 
Corp., Stratford, Conn. 


ANDREW J. CLARK (Tllinois Institute 
of Technology '52) is with Johnson 
Motors, Waukegan, Iil., as an experi- 
mental engineer. 


LUIS CHONG-LEON (University of 
Illinois °52) has joined the Interna- 
tional Harvester Co., Chicago, Il. 
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LUCIEN HUBERT (Ecole Polytech- 
nique '52) is now teaching at the Ecole 
de Marine et Ecole Technique in Ri- 
mouski, P. Q. 


GEORGE WISNIEWSKI (University 
of Detroit ’52) has joined Ford Motor 
Co., Dearborn, as die model and gage 
process draftsman. 


ROBERT KWOH-TAO-WOO (Univer- 
sity of Michigan '52) is now work 
standards analyst at the River Rouge 
plant of Ford Motor Co. 


VICTOR F. BURT (California State 
Polytechnic College ’52) is a marine 
engineer at the San Francisco Naval 
Shipyard. 


ROBERT C. BROOKS (California 
State Polytechnic College ’52) is now 
with the Sierra Tractor and Equip- 
ment Co., Chico, Calif. 


DONALD W. BAUDER (University of 
Colorado '52) is a junior engineer with 
the powerplant group of Consolidated 
Vultee Aircraft Corp., San Diego, Calif. 


T. C. MADDEN (Southern Methodist 
University '52) is office engineer on 
compressor sales for J. B. Beaird Co., 
Inc., Shreveport, La. 


JOHN 8S. DERDERIAN (University of 
Iowa '52) has joined the engineering 
department of Deere and Co., Moline, 
Ill. 


HOWARD A. DOBSON (Michigan Col- 
lege of Mining and Technology ’52) is 
a sales trainee for the Ladish Co., 
Cudahy, Wis. 


DALE SCHENK (Tri-State College ’52) 
is an industrial engineer, sub-assembly 
group, for Chance-Vought Aircraft Co., 
Dallas, Texas. 


FRED P. CAIRO (University of Tlinois 
’52) is a sales engineer trainee for the 
Buda Co., Harvey, Il. 


ANTHONY J. SUCHOSKI (Lawrence 
Institute of Technology ’51) is test and 
development engineer for Chrysler 
Corp., Detroit. 


JAMES C. HUSSONG (University of 
Maryland '51; Yale University °52) is 
a design engineer for Thompson 
Trailer Corp., Pikesville, Md. 


ROBERTO A. CANTU (Purdue Uni- 
versity ’52) is now with the service de- 
partment of Maquinaria Diesel, S.A., 
in Monterrey, Mexico. 


LAWRENCE J. FLANIGAN (Ohio 
State University '52) is a second lieu- 
tenant in the Corps of Engineers at 
Fort Belvoir, Va. 


GEORGE V. DERISLEY (Lawrence 
Institute of Technology '50) has been 
released from the U. S. Navy and is 
now with the structure and develop- 
ment group at the General Motors 
Technical Center, Detroit. 


EDWARD 8S. CLARK (West Coast Uni- 
versity 52) is a field engineer for Ben- 
dix International Corp., New York 
City. 


KENNETH C. ENGEL (Aeronautical 
University ’52) is a rocket test engineer 
for Bell Aircraft Corp., Niagara Falls, 
N. Y 


ARTHUR ECK (Northrop Aeronauti- 
cal Institute 52) has joined Northrop 
as an aeronautical engineer. 


WILLIAM E. DUNN, JR. (University of 
Massachusetts °’52) is vibration test 
engineer for Hamilton Standard Di- 
vision of United Aircraft Corp., Wind- 
sor Locks, Conn. 


ISAAC GARROTT, JR. (Parks College 
’52) is with Cessna Aircraft Co., 
Wichita, Kans., as aeronautical en- 
gineer, 


LEO J. PEOT (Washington State Col- 
lege 52) is now a second lieutenant 
in the U. S. Air Force stationed at 
Keesler Air Force Base, Miss. 


RICHARD LEROY MOYER (Pennsyl- 
vania State College '52) is now with 
E. I. duPont’s Savannah River Plant, 
Augusta, Ga., aS an engineer in the 
maintenance department. 


DAVID LOY MAU (Aeronautical Uni- 
versity ’52) has joined Northrop Air- 
craft, Inc., Hawthorne, Calif., as a 
stress analyst. 


ROBERT R. MARKGRAF (Case Insti- 
tue of Technology ’52) is an engineer- 
ing assistant with the Tapco Plant of 
Thompson Products, Inc., Euclid, Ohio. 


S. GTTO DUEMLER (Cal-Aero Tech- 
nical Institute ’52) is a junior engi- 
neer at Consolidated Vultee Aircraft 
Corp., San Diego, Calif. 


MELVIN L. CHRISTIANER (Parks 
College ’52) is now with the Beech 
Aircraft Co., Wichita, Kans., as a 
structural engineer. 


FLORIAN J. JOLDA (Parks College 
’50) has joined Pratt & Whitney Air- 
craft, East Hartford, Conn., as an en- 
gine test inspector. 


G. SEAVEY AUSTEN (Carnegie Insti- 
tute of Technology ’52) is in the U. 8. 
Marine Corps. He is a student in 
radar repair at MCR Depot, San Diego, 
Calif. 
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Buffalo—May 19 


Cherry Hill Country Club, Ridge- 
way, Ont., Canada. Dinner 7:30 p.m., 
meeting 8:30 p.m. Talk on Indus- 
trial Applications of Atomic Power. 
Speaker to be announced. Annual 
golf meeting. 


Canadian—May 22 


Genosha Hotel, Oshawa, Ont. Din- 
ner 6:30 p.m., meeting 8:00 p.m. 
Niagara Power Development—J. R. 
Montague, chief of engineering de- 
velopment, Ontario Hydro Commis- 
sion. 


Central IIlinois—May 25 


Jefferson Hotel, Peoria. Dinner 
6:30 p.m., meeting 7:45 p.m. Engi- 
neering Frontiers—1953 SAE Presi- 
dent Robert Cass. President’s Night. 


Cleveland—May 11 


Lake Shore Country Club. Dinner 
6:30 p.m., meeting 7:30 p.m. Sports 
Cars—James K. Gaylord, Gaylord- 
Shelton Co. Display and demonstra- 
tion of sports cars at 4:00 p.m. Also 
movie on the LeMans race. 


Colorado—May 21 

Petroleum Club. Dinner 6:30 p.m., 
meeting 8:00 p.m. Automotive Safety- 
Engineering and Design—Carl Sea- 
shore, president, Seashore & Associ- 
ates. 


Indiana—May 21 


Marott Hotel. Dinner 7:00 p.m., 
meeting 8:00 p.m. Cummins Diesel 
Race Car—D. J. Cummins, vice-presi- 
dent, engineering, Cummins Engine Co. 


Metropolitan—May 15 

Knollwood Country Club, Elmsford, 
N. Y. Dinner 8:30 p.m. Dinner and 
Dance. Golf, Cards, Prizes, Sponsored 
Cocktail Hour. Price $9.00 per person. 


Mid-Continent—May 22 


Ponca City, Country Club. Dinner 
7:00 p.m. Engineering Frontiers— 


This is not a complete list of all 
Section Meetings. It includes 
only those meetings for which we 
have received sufficient advance 
notice to permit listing. 
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1953 SAE President Robert Cass. An- 
nual Ladies Night Meeting. Local 
dealers will have 1953 model cars and 
foreign cars to show and drive. Social 
hour 6:00 p.m. 


Mid-Michigan—May 19 


Owosso Country Club. Dinner 7:00 
p.m., meeting 8:00 p.m. Power Brakes 
for Passenger Cars—D. T. Ayers, de- 
velopment engineer, Kelsey-Hayes 
Wheel Co. and E. E. Hupp, develop- 
ment engineer, Bendix-Westinghouse. 
Golf meeting. 


Mohawk-Hudson—May 8 


Locomotive Club, 
Meeting 8:00 p.m. Ladies Night. 
Films, entertainment, and dancing. 
Buffet supper will be served. 


Schenectady. 


New England—June 3 


Woodland Country Club, Newton, 
Mass. Annual outing and outing din- 
ner. Golf, soft ball, horseshoes. Dis- 
plays of new and ancient cars. 


Northern California—May 14 


Engineering Frontiers—1953 
President Robert Cass. 


SAE 


Northwest—May 8 

Town and Country Club, Seattle. 
Dinner 6:30 p.m. Engineering Fron- 
tiers—1953 SAE President Robert 
Cass. Dinner-meeting honoring Past 
Chairmen of SAE Northwest Section. 


Oregon—May 13 

Engineering Frontiers—1953 
President Robert Cass. 
Philadelphia—May 22 


Overbrook Golf Club. Dinner 7:00 
p.m. Ladies Night, entertainment, 
dancing and golfing. 


Pittsburgk—May 21 

Wanango Country Club, Reno, Pa. 
Spring Outing. 
St. Louis—May 21 


Forest Park Hotel. Student Activity 
Meeting. Joint Meeting with LAS. 
The Nash-Healey Sports Car—E. L. 
Monson, chief development engineer, 
Nash Motors of Kenosha, Wisconsin. 


Southern California—May 14 


Rodger Young Auditorium. Dinner 
6:30 p.m., meeting 8:00 pm. Mac 


SAE 


Short Memorial Award will be pre- 
sented to outstanding student engi- 
neers in Section. The paper to be 
presented will be of interest to aircraft 
engineers as well as those interested 
in jet power. 


Southern New England—May 15 


Wethersfield Country Club. Dinner 
7:00 p.m. Annual social gathering. 
Ladies Night. Dancing and movies. 


Spokane-Intermountain—May 11 


Spokane Hotel, Silver Room. Din- 
ner 6:30 p.m., meeting 8:30 p.m. En- 
gineering Frontiers—1953 SAE Presi- 
dent Robert Cass. 


Twin City—May 12 


Curtis Hotel. Dinner 6:30 p.m., 
meeting 8:00 p.m. Development of 
the Guide Autronic Eye Automatic 
Headlight Control—D. P. Driftmeir, 
Guide Lamp Division, GMC. 


Washington—May 19 


Burlington Hotel. 
meeting 8:15 p.m. Automobile Old 
Timers Experiences. Panel discussion, 
plus exhibition of old time automobiles 
and equipment. Ladies Night. 


Dinner 6:15 p.m., 


Western Michigan—May 16 


Prospect Point Hotel, Spring Lake. 
Ladies Night. 


Montreal—May 21 


Mount Royal Hotel. Dinner 7:00 
p.m., meeting 7:45 p.m. The Engi- 
neering Era—A. T. Colwell, vice- 
president engineering, Thompson Prod- 
ucts. 


New Car Air Cooling 


Continued from Page 93 


up by the SAE Motor-Vehicle Air 
Conditioning Committee. SAE formed 
the committee at the suggestion of the 
Automobile Manufacturers Associa- 
tion to provide recommended practices 
more useful and appropriate to auto- 
mobiles than the specifications de- 
veloped for buildings in many muni- 
cipal codes. 

After examining ASA _ B9.1-1950 
(the American Standards Association 
document on which many codes for 
air conditioning systems in buildings 
are based), the SAE committee mem- 
bers agreed that B9 is inappropriate 
for passenger cars. So they strove to 
prepare the SAE Recommended Prac- 
tice in a form that will be useful to 
people drafting motor vehicle regula- 
tions on the subject. 
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Lists Advantages 
Of Auxiliary Transmission 


Gr up 


® Colorado 


rt F. Brown, Field Editor 
March 19—In an illustrated talk, J. R. 
Murphy, regional sales manager of 
H. 8S. Watson Co., explained the im- 
portance of the auxiliary transmission. 

Properly coordinated with the main 
transmission and axle differential gear 
ratios, Murphy said, the auxiliary 
transmission provides that extra flexi- 
bility in control of torque transmis- 
sion which more effectively adapts 
the vehicle to the particular use. The 
gains obtained are: greater payloads 
at higher sustained speeds resulting 
from more constant power available, 
reduced operating costs by maintain- 
ing a higher proportion of engine op- 
erating time in an economical range, 
and reduced maintenance costs by 
holding engine speed more constant, 
thereby avoiding either low-speed lug- 
ging or excessive high speed. 


Tells of Progress 
Of New Air Powerplants 


®@ Washington Section 


Allen P. Blade, Field Editor 
March 17—Speaking before a packed 
house, William Littlewood, vice-presi- 
dent of engineering, American Air- 
lines, Inc., reviewed the latest develop- 
ments and trends in the design and 
operation of commercial air trans- 
ports, including the problems faced by 
this country in the development and 
operation of the new jet transports 
which the British are already operat- 
ing in commercial airline service. 
Continuous progress and refinement 
of commercial transport airplanes and 
their engines, propellers, instruments 
and accessories, over the past 25 years, 
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have brought us a number of modern 
airplanes of surprisingly uniform char- 
acteristics and with good performance 
and economy. The ever-increasing 
operation of these aircraft also shows 
continually improved safety and de- 
pendability of service, as well as in- 
creasing comfort to the passengers. 

These developments have been 
largely in the nature of refinements 
of aerodynamic cleanliness, improve- 
ments in powerplant reliability and 
efficiency, consistent development of 
better and more versatile propellers, 
and substantial strides in structural 
strength and weight efficiency. The 
entire progress, however, has been 
without radical changes in principle 
or method, and has consisted of the 
trial and elimination of the less de- 
sirable design details, arrangements 
and equipments. 

But now we are facing a revolution 
in the propulsion field. The current 
active adoption in British military 
and civil practice as well as American 
military use of turbojet models—and, 
to a lesser extent, turboprops—fore- 
tells the early adoption by American 
transport aircraft of much higher 
performance characteristics based on 
these new types of propulsion units. 

The development and use of such 
equipment will involve many problems, 
some of which are already apparent. 
These include airport and aircraft 
ground handling problems, operational 
factors in the areas of traffic handling 
and close-in operation. Also involved 
are new techniques of flight planning 
and control, and innumerable meteoro- 
logical enroute problems—some of 
which are not yet entirely clear. 
There will also be a large family of 
problems associated with the equip- 
ment itself which involves the airplane 
with its high speed and high altitude 
requirements and the new power 
plants, whether they be straight jet 
or turboprop type. 

Pictures were used to show past and 
present experimental and standardized 
aircraft models. Slides illustrated per- 
formance characteristics and trends. 

Many of the problems were discussed 
with members of the audience during 
the talk, and numerous suggestions 
were made for the handling of prob- 


lems already recognized. Much re- 
search and development was urged in 
connection with requirements which 
will become clearer when actual opera- 
tion of the aircraft becomes more ex- 
tensive. 

The talk included numerous refer- 
ences to improved safety features that 
will be urgently needed in the future. 
These arise partly from consideration 
of the increased performance of the 
future aircraft, and partly from recog- 
nition of the deficiencies apparent in 
currently operating transports of con- 
ventional type. 

Littlewood emphasized that, despite 
many problems, the future holds the 
greatest promise and opportunity for 
engineers in air transportation and 
envisions future operations with 
greater safety, dependability, higher 
performance, and economy equal to or 
better than that available today. 

Littlewood has been vice-president 
of engineering of American Airlines 
since 1937. He has been recognized 
internationally for his work in the de- 
velopment of the Douglas DC-3, DC-4, 
DC-6 and DC-6B and the Convair 240 
commercial transports. He is a past 
vice-president of the SAE and has 
been active in many of its technical 
activities. 


Torque Converter 
Praised for Heavy Duty 


® Cincinnati Section 


Edward B. Lohaus, Field Editor 
March 23—R. M. Schaefer of GMC’s 
Allison Division presented his paper 
on “The Hydraulic Torque Converter 
—its Effects on the Power Train.” 

Schaefer presented data gathered 
from operators of trucks used for 
earthmoving and hauling coal and ore 
to show that use of the torque con- 
verter in heavy duty equipment can 
add 47% to engine life, 400% to trans- 
mission life, and 93% to differential 
life. 

Shock loads were 4.28 times greater 
when mechanical clutches were used, 
increasing wear on transmission and 
rear axle parts—which are costly to 
repair. 

Experimental work is now proceed- 
ing with over-the-road heavy duty 
trucks, Schaefer said. Since repair of 
transmission and rear axle parts has 
been one of the major maintenance 
costs, the development of the torque 
converter would be a boon to owners. 

The discussion period was enlivened 
by some of the local dump truck op- 
erators who were specially invited to 
the meeting. Fuel consumption was 
paramount among _ the _ problems 
brought up by operators. Schaefer 
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said that the difference in fuel con- 
sumption with mechanical and hy- 
draulic transmissions is decreasing, 
and he feels confident that eventually 
the difference will be eliminated. 

In conclusion Schaefer predicted 
that every year will bring greater use 
of the hydraulic transmission, and 
that eventually it will be available 
for vehicles of all types, sizes and de- 
signs. 


City Driving 
Hardest on Engines 


@ Northern California Sect 
J. A. Miller, Field Editor 


Feb. 25 —“Frictional and Corrosive 
Wear” was the subject of the paper 
presented by John A. Edgar, chief re- 
search engineer of the Shell Oil Co.’s 
Martinez Laboratories. 

Edgar presented data to show that 
wear in automotive engines is the re- 
sult of abrasives, abrasion due to rub- 
bing of engine parts, and corrosion, 
the corrosive wear being the major 
contributing factor in passenger car 
service. Contrary to popular notion, 
stop-start city traffic operation is the 
most severe service for such engines. 
It was pointed out that advances dur- 
ing the past few years in air filter de- 
sign, improved engine metallurgy, and 
the development of additive oils have 
reduced this problem to the point 
where 75,000 to 100,000 miles of opera- 
tion are possible, compared to the 
35,000 to 50,000 miles of service previ- 
ously considered normal. 
these great advances, Edgar empha- 
sized, much work still remains to be 
done by the automotive and petroleum 
industry before the wear problem can 
be considered completely solved. 

By prearrangement, Edgar’s pre- 
sentation was used to initiate audience 
participation in the discussion and an 
informal symposium on engine wear, 
its causes and cures was conducted by 
the technical chairman for the meet- 
ing, F. W. Kavanagh of the California 
Research Corp. 

Edgar, an expert in the field of 
crankcase lubricants, received his B.S. 
from the University of California in 
1929, after which he joined the staff 
at Wright Field. He joined Shell Oil 
Martinez Laboratory in 1933 and, ex- 
cept for a five year period in Naval 
Aviation during the war, has been en- 
gaged in petroleum research since that 
time. He now heads his department 
at the laboratory. In addition to his 
research, Edgar is an “old” and ac- 
tive SAE member, joining the Society 
as a Student Member in 1927. He is 
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Mexican Road Race 
Toughest, Speaker Declares 


* Texas Sect on 
Dale Kelly 
March 9—‘‘The Mexican Road Race is 
the toughest race in existence today, 
more severe than the Italian Mille 
Miglia or the Le Mans 24-hour race,” 
declared William Litchult, addressing 
the student meeting of Texas Section’s 
San Antonio Division. Stock cars are 
able to survive only by virtue of exten- 
sive modifications to springs, shock 
absorbers, and other chassis parts. 

Many cars used extra strong “ex- 
port” front wheel hubs, and one car 
had blowers installed in the trunk to 
cool the rear brakes. The rules require 
the engines to be stock, but consider- 
able controversy arose after the 1952 
race as to whether some of the minor 
modifications made should have been 
permitted to “stock” engines. 

Largely because of the length of the 
race (2,000 miles) and the roughness 
of the roads, one contestant with four 
cars entered brought along 27 tons of 
spare parts. Tire life was generally 
not over one day: one fleet of four 
cars had over 300 spare tires available. 

In describing his work on the Olds- 
mobile 88 driven by Dr. Harry Fleming 
of San Antonio in the 1951 race, the 
speaker said that he did not increase 
the engine compression ratio because 
he felt that the quality of fuel sup- 
plied by the race officials would not 
warrant this step. Since in a race of 
this length dependability becomes 
more important than extreme power, 
bore and stroke were left unchanged. 
Dual carburetion was used, and a num- 
ber of other minor modifications were 
made to the induction and exhaust 
systems, each being checked by “be- 
fore and after” tests on a chassis 


dynamometer. A larger generator pul- 
ley was used to reduce generator speed. 

The maximum engine speed con- 
sistent with durability was estimated, 
red marks were painted on the speed- 
ometer dial at the corresponding 
points, and the driver was told to keep 
below these speeds except when over- 
taking. After the race it developed 
that the speed had generally been 
above the recommended maximum. 
When taken to task, Dr. Fleming said, 
“We were always passing someone.” 
Since he advanced from 27th place to 
4th place before going out at 200 miles 
due to a crash following a blow-out, 
this was probably not far from the 
truth. 


Renewed Interest in Racing 


In reviewing the history of road rac- 
ing in this country, Litchult pointed 
out that at the beginning of the cen- 
tury the United States could offer good 
competition to the best road cars 
Europe produced. Later, interest in 
racing waned in this country, and in 
1939 and 1940 our Indianapolis 500 
was won by an Italian Maserati. Since 
World War II there has been a revival 
of interest in road racing. Briggs 
Cunningham, in particular, has met 
with considerable success in the major 
road races here, and his fourth place 
win last year at Le Mans placed him in 
the upper brackets of international 
competition. His sportsmanship won 
him considerable praise throughout 
Europe. 

Development by the United States of 
a strong road racing team could, the 
speaker felt, be of inestimable value in 
promoting American prestige abroad. 

The audience of approximately one 
hundred included about twenty engi- 
neering students, principally from the 
University of Texas at Austin, and 
delegations from two local auto en- 
thusiast clubs. 


ie ‘ “Student Chairman Dale Kelly addresses the March 9 meeting of Texas Section’s San Antonio Di- 
now vice-chairman of the Northern yision, at which the pleasures and headaches of road racing were discussed. In the front row 
are Division Chairman J. J. Brett (wearing bow tie) and Secretary Calvin Meyers (in white suit) 
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Earthmoving Machines. . . 


Great performers today, but builders and users at Peoria 
Conference see need to improve them for tomorrow. 


E’'VE got a glorious record. Let’s 

make sure we keep it that way. 
Time and again these thoughts were 
expressed by the more than 800 mem- 
bers and guests at the Fourth Annual 
Earthmoving Industry Conference 
sponsored by the SAE Central Illinois 
Section in Peoria, April 8 and 9. 

Keynoter R. S. Stevenson, of Allis- 
Chalmers, pinpointed the general feel- 
ing. The tremendous strides in the 
advancement of transportation and 
communications in the United States 
would have been impossible without 
mighty efficient earthmovers, he 
pointed out. In fact, this ability to 
move earth economically is one of the 
chief reasons why the U.S. has better 
roads and communication facilities 
than any other country in the world. 
But be that as it may, the industry is 
faced with a challenge to meet future 
demands on equipment, Stevenson 
added. 


Boost Vehicle Mobility 

For example, electric drives for 
earthmoving and construction ma- 
chinery are highly developed items in 
the transportation and mining indus- 
tries. And while they serve a variety 
of needs with considerable success and 
efficiency, mobility still is limited, 
noted Le Tourneau’s D. K. Heiple. 
What's needed are electric-driven 
units that permit all-wheel steer and 
complete independence from outside 
power sources. The Tournatow is a 
step in the right direction, but even 
it has to be perfected, Heiple ad- 
mitted. 

He said the Tournatow is especially 
interesting if considered as the appli- 
cation of a basic propulsion principle 
rather than as a specific purpose tool. 

Description of this vehicle gave a 
brief look at a development program 
that projects into the future. A diesel 
engine with two direct-connected gen- 
erators forms the basic powerplant. 
One generator, a d-c unit, provides the 
power to operate d-c motors which 
drive the wheels. The other generator, 
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R. B. Applegate, 


an a-c job, supplies power for steering, 
auxiliary winching, battery charging, 
and auxiliary lighting. 

Each wheel and its d-c motor swing 
together during steering operations, 
thus eliminating the need for trans- 
mitting power through universal 
joints. 

What’s even more important, said 
Heiple, the steering control of the 
Tournatow permits making turns in 
tight quarters. 


Why Not Gas Turbines 


To another future-minded engineer, 
the gas turbine has interesting possi- 
bilities as a powerplant for earthmov- 
ing machines. They’re not as efficient 
as diesels right now, agreed G. H. 
James, of James Construction Co., but 
future modifications and improve- 
ments should make them competitive. 
And weight saved would help to solve 


the problem contractors face when its 


Registration was handled at a furious rate as 
the over 800 members and guests at the Con- 
ference stepped up to get their ID cards 


comes time to move their goliath equip- 
ment from one job to the next. 


Relax Size and Weight Limits 


What contractors really need though, 
chimed in Allis-Chalmers’ H. W. Rock- 
well, is relief from the restrictive size 
and weight limitations set up by the 
yarious states. To comply with limita- 
tions imposed by many highway de- 
partments, it’s sometimes necessary to 
dismantle whole units. Naturally this 
wastes time and costs money .. . and 
the taxpayer winds up with the bill 
since the contractor submits a higher 
bid for the job. 

The taxpayer pays in other ways, 
too, added discusser Jack Hartman, 
of Swords-McDougal-Hartman Con- 
struction Co. Often transportability 
dictates that two small machines be 
purchased rather than one large, more 
economical one. 

Rockwell felt that in the light of 
the earthmoving industry’s great con- 
tribution to better highways, restric- 
tions on moving earthmoving equip- 
ment over highways ought to be re- 
laxed. 

H. H. Harrison, of the Illinois State 
Highway Department, didn’t see it 
that way. If special privileges were 
granted to the earthmoving industry, 
he pointed out, heavy freight haulers 
would also expect to be able to in- 
crease their axle loads. Harrison did 
say, however, that Illinois’ highway de- 
partment is making a serious attempt 
to provide special permits when re- 
quested. At the same time, he entered 
a plea that equipment manufacturers 
design their machines to conform as 
closely as possible to legal limitations. 

One way to develop better earth- 
moving equipment is to make the most 
of strain gages. These gadgets can be 
extremely useful design tools if prop- 
erly used, reminded W. T. Bean, Jr. 


Paving Equipment Makers Set Goals 


“Better” equipment in the eyes of 
machine builders and users still boils 
down to a simple formula—machines 
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that will make construction dollars go 
further! And makers of mixing and 
asphalt paving machines that put the 
final touches on many an earthmoving 
job fully recognize this, reported Bar- 
ber-Greene’s Roy C. Heacock. 

Our objective is to design and build 
better equipment for constructing 
pavements more economically, he 
stated. To reduce initial and operat- 
ing costs of machines, we need cheaper 
materials that are more resistant to 
wear and abrasion. These are some 
of the goals we’re shooting at: 

1. Control elements with greater ac- 
curacy and longer life under very dirty 
conditions. 

2. Simpler and cleaner dust-han- 
dling systems. 

3. Quicker and cheaper plant erec- 
tion methods. 

4. More portability and roadability. 

Actually, the biggest challenge pav- 
ing equipment manufacturers face is 
basic approach and arrangement, 
Heacock concluded. Designs could 
stand more standardization. 


Sees Economy in Compressed Air 


Speaking of economy, that’s one of 
the best reasons for using compressed 
air to transmit power in the construc- 
tion industry, according to Gardner 
Denver’s D. O. Meek. A compressed 
air system suffers more transmission 
losses than an electrical system, but 
it frequently makes up for it in direct 
labor savings, he maintained. 

For example, a 1% in. capacity 2- 
man portable electric drill may have 
hourly operating costs of $4 for labor 
and 1¢ or less for power. Hourly costs 
for an equivalent air drill, which is 
lighter and can be operated by one 
man, would be $2 for labor and 3 to 4¢ 
for power. Thus total costs would be 
very much in favor of using com- 
pressed air for this application, Meek 
said. 


Foreign Markets Tougher to Crack 


But regardless of how efficient U.S. 
manufacturers make their earthmov- 
ing machines, they’re going to have a 
tougher time selling them abroad, pre- 
dicted Caterpillar’s W. Blackie. For- 
eign countries that once were good 
markets for American goods just don’t 
have enough U.S. dollars to buy all 
the goods they want. Hence, these 
countries must satisfy their needs as 
best they can from domestic or other 
non-dollar sources—or do without. 

What’s more, the few U.S. dollars 
they do have must be husbanded ... 
and used to buy only those necessities 
which must come from the U.S. 

But things aren’t as bad as they ap- 
pear, Blackie brought out. The whole 
process of successful business is one 
of adaptation to change. The fact 
that American business adapts itself 
better than foreigners to changing 


SAE President Robert Cass and SAE Central Illinois Section Chairman J, T. Liggett got together 


for a chat before the Wednesday night banquet. 


Speaking before the more than 550 people at 


the banquet, Cass warned engineers of what they may face in the future 


world conditions is, in fact, one of the fight worked hard to draw 800! They were these members of the General Committee: (back 
major reasons for present world trade row, left to right) J. A. Junck, J. C. Eirk, H. R. Johnson, T, A. Haller, H. H. Piper, (front row, 
left to right) K. J. Fleck, General Chairman J. E. Jass, and R. C. Barnes 


unbalance. 
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At left: Robert B. Harlan (right) told Oregon Section members that 
the U.S. is ahead of Great Britain in the development of practical jet 

Mel Gordon (left) was technical chairman of the Feb. 19 
At right: Five past chairmen of Oregon Section were among 
those attending the meeting. Left to right are E. A. Haas, C. H. Lewis, 


transports. 
meeting. 


Z. C. R. Hansen, and F. D. Chapman, all past chairmen; Clarence Bear, 


Says U. S. Leads 
In Commercial Jets 


eo, 


D I Saunde s 
Feb. 19—-The United States is ahead of 
Great Britain in the development of 
jet transports for commercial airlines, 
in spite of appearances, Robert B. Har- 
lan, Boeing engineer, told members of 
the Oregon Section at a dinner meet- 
ing in Portland. 

The British Comet jet transport has 
been flying more than two years and 
is now operating on scheduled flights 
between London and Johannesburg. It 
carries 30 passengers about 1500 miles. 
The Comet III, designed to carry 58 
to 71 passengers, will not be in pro- 
duction until 1956 and is not a com- 
petitor of the jet transport now under 
construction at Boeing’s Seattle plant 
and scheduled to fly by 1954. 

Boeing’s jet is under wraps, but it 
follows the swept-wing pattern of the 
B-47 and B-52 bombers. It is esti- 
mated to have speeds up to 600 mph 
at 40,000 feet or more. There will be 
no noise, no vibration, and no sense of 
speed. The cabin will be conditioned 
to prevent pressures on the ears. 

However, it will be 1957 or 1958 be- 
fore tickets can be bought for flights 
on sonic speedliners. Boeing is the 
only company actually building a jet 
transport for commercial use. 


Government subsidy in England ex- 
plains why we are seven years behind 
the British in use of jets for com- 
mercial aviation. Boeing’s jet is com- 
pany financed, and its cost is estimated 
at between $20 and $30 million. 

We are not using Comets here be- 
cause they cannot be operated at a 
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and private airlines obviously 
We can overcome 


profit; 
must make a profit. 
England’s lead, however, because of 
our greater resources, facilities, and 
experience in jet production. Boeing 
has produced 350 B-47 6-jet bombers, 
more than any other company in the 
world. It will be only a matter of time 
before the United States will surpass 
all other countries in the production 
and use of jet transports for airline 
use, Harlan concluded. 


Design Factors 
Of Highway Brakes 


® Kansas City Section 


Melo, Field Editor 


Samue | 


March 13—‘“Witheut highway trans- 
portation our defense production 
could not function, because highway 
transportation moves more persons 
and more freight than all other forms 
of transportation combined.” This 
quotation from “Roads to National 
Security” provided the opening sen- 
tence for Paul J. Reese, manager of 
application engineering of the Wag- 
ner Electric Automotive Division, who 
then said that brakes are the greatest 
single factor in highway safety. 

The functions of automotive brakes 
are to reduce speed, to stop the ve- 
hicle and hold it at rest. Three basic 
elements are involved, each with cer- 
tain definite limitations insofar as 
performance and design of brakes are 
concerned: (1), the vehicle itself, 
which determines adequate capacity 


last year’s vice-chairman; Mel Gordon, technical chairman of the meet- 
ing; current Chairman C. A. Dillinger; speaker Robert B. Harlan of 
Boeing Airplane Co.; Maj. G. A. Smith, USAF; Ray Preston, Section 
meetings chairman; Col. G. J. LaBreche, USAF; and Lt. Col. R. D. Smith 
of the Air Force Reserve Officers Training Corps at the University of 


Portland 


for its weight and speed; (2), the 
driver, who has very definite physical 
limitations which must be considered 
when designing a brake system; and 
(3), the road and its surface, plus the 
tires used or available, which dictate 
design possibilities and limit the 
braking performance of a system. 

Road tests have shown that the co- 
efficient of friction of new tires on 
brushed dry concrete may reach unity 
at low speed, which means that a re- 
tarding force equal to the maximum 
anticipated weight on the wheels 
would be needed for maximum brak- 
ing. These tests also show that the 
coefficient of friction decreases as the 
speed increases, until at 50 mph it is 
only about 75% of its value at speeds 
below 10 mph. 

It has also been demonstrated ex- 
perimentally that maximum braking 
is achieved just before the wheels 
slide. Under extreme conditions, such 
as packed snow or ice, the coefficient 
of friction may be reduced to 10% of 
unity. This wide variation must be 
taken into account in distributing the 
braking torque between front and rear 
wheels. Proper distribution of brak- 
ing has a pronounced effect on the 
maximum deceleration obtainable 
without sliding of wheels, particularly 
at high speed, but front wheel skid- 
ding on ice and consequent loss of 
steering limit the amount of front 
braking usable on icy roads to a per- 
centage of total braking which reduces 
the maximum braking performance at 
high speed on favorable road surfaces. 
The final solution is, therefore, a 
compromise based on tests and past 
experience. 

In designing the braking system for 
a vehicle, the following information 
is required: (1), Weight on each 
wheel; (2), Loaded rolling radius of 
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tire; (3), Rated speed with rated 
load; and (4), Type of service. 

Weight and speed determine the 
torque output and the heat capacity of 
the brake required. The torque out- 
put of a brake in inch/lbs is equal to 
the Input Radius of Drum x Coeffi- 
cient of Friction between the lining 
and the drum*xa Brake Factor (de- 
termined by the design of the brake). 
The heat absorbing and dissipating 
capacity of a brake and its drum is 
determined by, (1), type of brake: 
(2), size; (3), location; (4), clearance 
between drum and wheel; (5), mate- 
rials. 

Actuating mechanisms using rods, 
cables, and so forth, have been almost 
totally superceded by hydraulic or air 
systems in present automotive equip- 
ment. The usual specifications laid 
down by vehicle manufacturers are 
that the vehicle must be capable of 
making a legal stop with rated load 
(30 ft from 20 mph) at some speci- 
fied hydraulic or air line pressure. If 
this pressure is not easily attainable 
through physical effort, it is necessary 
to provide power assistance through a 
vacuum booster or Hydrovac, air 
booster or full power actuation of the 
brakes with air-hydraulic, or straight 
air. 

Further considerations of driver 
comfort have prompted manufacturers 
of passenger automobiles to use power- 
assisted brakes, of which several types 
are now in use or have been tried, 
namely: vacuum, compressed air, 
electric and hydraulic. The type of 
power employed is determined mainly 
by economic considerations. 


Stresses Need 
For Diesel Improvement 


®@ Texas Section 


W. B. Tilden 


April 2—Speaking before the Houston 
Division of Texas Section, SAE Presi- 
dent Robert Cass stated that both 
truck and passenger car engines must 
be designed better, so that they can 
take care of engine deposits which are 
becoming a problem in the engine 
horsepower race. 

He further stressed that diesel en- 
gines must be made more efficient in 
order to compete with gasoline en- 
gines. Because of higher fuel costs in 
certain areas on diesel fuel, the diesel 
engine can no longer operate as eco- 
nomically as the gasoline engine. This 
fact probably accounts for the decrease 
of 12% in diesel production during 
1951 and of 7% in 1952, Cass stated. 

Cass also warned that automotive 
engineers must find substitutes for 
vital metals such as nickel and cobalt, 
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as these metals are being taken from 
civilian industry by the Government’s 
mobilization program. Some engine 
radiator manufacturers are now ex- 
perimenting with aluminum radiators, 
he added. 

Gas turbines must be improved in 
design so that they can be produced 
at a reasonable cost and will operate 
on distillate type fuels at much lower 
consumption rates, Cass said. 

Cass was presented with a certificate 
signed by Governor Allan Shivers of 
Texas, stating that he is now a Citizen 
of Texas. He was also made a deputy 
for Houston and was presented with 
his badge of office by Chief Deputy 
Williams of the Sheriff's office. 


Diesel Care 
In Cold Weather 


ack, Field Editor 


Mar. 11—‘“Engine users must learn to 
understand that low-load, low-temper- 
ature operation imposes more severe 
contamination conditions on _ their 
equipment than would be experienced 
during summertime, even in continu- 
ous full-load service, and the proper 
remedies cannot be provided by the 
engine manufacturer, but are in their 
own hands,” advised H. M. Gadebusch, 
of GMC’s Detroit Diesel Engine Di- 
vision. 

Speaking on “Diesel Engine Opera- 
tion at Subzero Temperatures,” Gade- 
busch said that the problems presented 
to operators of diesel-powered equip- 
ment during the cold season cannot be 
met by a simple solution. The selec- 
tion of low-sulfur fuels with high 
ignition quality and good vaporization 
characteristics is only the first step 
towards satisfactory operation. 

In subzero weather, idling or light 
load conditions must be restricted to 
a minimum and overcooling of the 
engine avoided at any cost. When- 
ever extremely cold ambient tempera- 
tures combine with the use of high- 
boiling fuels of excessive sulfur con- 
tent to create extraordinarily high 
sludging conditions, it may be neces- 
sary to resort to oils of the highest 
detergency level. 

The ignition quality of suitable cold 
weather fuels must be high enough to 
avoid misfiring. Puffs of white ex- 
haust smoke are indicative of such 
cutting-out of one or more cylinders 
as results in the injected fuel not even 
being ignited, thus contributing in full 
to the ill effects of incompletely burned 
fuel fractions. A plentiful supply of 
fuels with cetane numbers of around 
50 are available in the ASTM No. 1-D 
volatility range. Where local condi- 
tions prohibit the procurement of fuels 


of high enough ignition quality, resort 
to addition of the commercially avail- 
able chemical cetane number im- 
provers may be necessary. 

With their interest stimulated, the 
145 members in attendance engaged 
in a lively question-answer session. 
Much favorable comment was heard 
regarding the talk. 


Explains Growth 
Of Power Steering 


®@ Williamsport Group 


Paul Cervinsky, Field Editor 
April 7—Power steering is entering the 
automotive field more strongly be- 
cause of changes in tire sizes, lower 
inflation pressure, tripling of steering 
ratios and changes in weight distribu- 
tion, stated Francis W. Davis, consult- 
ant engineer, before 35 members and 
guests of the Williamsport Group. 
Although power steering ideas are 
not new, it was not until World War 
II that serviceability and trouble free 
operation was proven with this type of 
steering when used on most heavy 
duty equipment. With the advantages 
of better manufacturing operations, 
improved high pressure hoses and new 
type O ring seals, successful results 
are assured. The steering mechanism 


Cass Visits Met Section 


Vice-Chairman Charles E. Chambliss, Jr. (left), 
of Metropolitan Section’s Passenger Car Activ- 
ity, with SAE President Robert Cass and Francis 
W. Davis, who described the development of 
various types of power steering devices at the 
Section's Feb. 5 dinner-meeting 
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reverts to manual operation if the 
highly improbable failure of the power 
steering unit occurs. 

Davis concluded by saying that: 

1. Power steering will be the next 
major improvement in the automotive 
industry to sweep the field. 

2. The luxury and ease 
steering offset the small 
cost. 

3. The choice of the type of power 
steering will be decided by the cus- 
tomer. 

4. Lastly, power steering will take 
its place in the American way of life 
as long as people want to go some 
place sitting down. 


of power 
additional 


Bradley Students 
Conquer U. of Illinois 


1 Edit 


March 23—The SAE Student Branch 
from Bradley University again de- 
feated the University of Illinois in a 
debate at the March meeting of the 
Central Illinois Section. The Bradley 
team defended the resolution, ‘“Re- 
solved: That torque converters are an 
essential component of future power 
transmissions.” Almost 200 members 
and guests enjoyed the spirited presen- 
tation. 

The judges were E. W. Jackson, 
vice-president, Caterpillar Tractor Co.; 
F. L. Cockrell, assistant general secre- 
tary, Y. M. C. A.; and W. F. Shurts, 
director of engineering, Twin Disc 
Clutch Co. They evaluated the quality 
of debating on the basis of preparation 
and delivery without regard to the 
merits or truth of the resolution. 

In presenting the advantages of a 
torque converter, the Bradley team 
brought out such points as less main- 
tenance of power train, high efficiency, 
multiple gear ratio, less driver fatigue, 
less shock and torsional vibrations 
transmitted, prevention of engine stall- 
ing, high starting torque and high 
torque output at low speed, and adapt- 
ability to inexperienced drivers. They 
summed up their arguments by show- 
ing the adaptability of torque conver- 
ters to off-highway trucks, pusher trac- 
tors, shovels, and so forth, stating 
that any machine with a load factor 
higher than 18% is more efficient when 
equipped with a torque converter. 

In attempting to show that torque 
converters are not essential, the Uni- 
versity of Illinois team brought out 
such disadvantages as cooling prob- 
lems, higher initial cost, more bulky 
units, and higher fuel consumption. 
They stated that torque converters 
have no advantages in such applica- 
tions as farm tractors, conveyor belts, 
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ships and other machines where the 
load factor is constant. Load shocks 
and torsional vibrations to the power 
train can be cushioned by means other 
than a torque converter; for example, 
by use of a fluid coupling with the Hy- 
dra-matic and other automatic trans- 
missions. Some of the advantages of 
the Hydra-matic transmission over the 
torque converter brought out were: no 
cooler necessary, higher efficiency, low 
slip, 30% better engine braking, lower 
fuel consumption, and 62% of the 
power transmitted mechanically. 

They also stated that an experi- 
enced operator can operate a conven- 
tional transmission at _ efficiencies 
higher than the torque converters, and 
brought out that torque converters are 
not essential because of such flexible 
drives as gas and steam turbines, die- 
sel-electric drives and steam engines. 

Technical chairman for the meeting 
was W. C. Van Dyck, assistant man- 
ager, education and training depart- 
ment, Caterpillar Tractor Co. The 
coffee speaker was F. H. Norris, field 
research engineer, Caterpillar Tractor 
Co. 


Give Tips 
On Gas Economy 


E. E. Walla e, Fic 


Louis Se + 
d Editor 


March 10—“168.5 miles per gallon is 
possible’’—this was the theme of dis- 
cussion by a panel of Shell Oil re- 
search personnel at a joint meeting 
of the St. Louis SAE and ASME Sec- 
tions. 

The panel consisted of W. N. Blatt, 
W. D. Simms, R. G. Tuell, E. Isring- 
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you live, 
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This issue covers all Sec- 
tion meeting reports received 
in New York by April 12, our 
deadline for the publication 
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haus and D. Barry with direction and 
moderation supplied by Dr. L. S. 
Echols and R. J. Greenshields. 

The means of improving fuel econ- 
omy were discussed by Dr. Echols, who 
presented data showing the cumula- 
tive effects of reducing various ve- 
hicle frictional losses in the engine 
and drive train, reducing rolling and 
windage losses, and improving the 
specific fuel consumption of the en- 
gine by modifications. 

The history and the regulations 
governing Shell’s annual “Mileage 
Marathon” were also covered by Dr. 
Echols. 

The panel members, all of whom 
have participated in the Marathon, 
then discussed how the various fac- 
tors affecting economy were applied 
their cars. 

Modifications for reduction of fric- 
tion and rolling resistance usually 
consist of inflating tires to high pres- 
sures, removing portions of the tire 
treads and using light oils for engine, 
transmission, differentials, and wheel 
bearing lubrication. Transmission 
gears not needed for the Marathon 
run are sometimes removed. Special 
carburetors with manually controlled 
mixtures are used by some contestants. 
Many of the older model cars have 
had compression ratios increased. 

The greatest boost in Marathon 
mileages has followed the introduction 
of intermittent engine operation. The 
contestant accelerates at full throttle 
to a desired speed, usually about 25 
mph, shuts off his engine and coasts 
until the speed drops to approximately 
10 mph. Thus the engine is used 
only at its most efficient operating 
condition. 

Following this system, the coolant 
temperature is kept low and fans may 
be eliminated. On some cars it has 
been necessary to water-jacket intake 
manifolds in order to obtain optimum 
fuel vaporization and mixture distri- 
bution. 

Using most of the above aids, a 
1924 Chevrolet attained an actual 
score of 168.47 mpg in the 1952 Mara- 
thon. Although results are converted 
to a “corrected mpg” based on a 3500 
lb car weight for rating purposes, this 
car still turned in a corrected 146.88 
mpg at an average of 14.9 mph. In 
a second class in which the average 
speed must be above 30 mph, a 1951 
Nash Rambler gave an actual 74.49 
mpg at an average of 30.6 mph. 

In answer to the question of what 
the average driver can do to improve 
fuel economy in the family car, the 
panel listed proper maintenance of 
carburetion, ignition timing, valves, 
sparkplugs, tire inflation and steering 
geometry as factors affecting any ve- 
hicle’s potential economy, and proper 
driving habits of moderate road 
speeds, avoiding “jack-rabbit’ start- 
ing, and maintaining a constant throt- 
tle position as means of obtaining 
economy. 
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Presidential tour takes Cass to Kansas City, Philadelphia 


At left: Speaking March 30 at Kansas City Section, President Robert Cass gets a smile from Section Chairman L. C. Mecklenburg. At right: In 
his March 11 visit to Philadelphia Section, Cass dropped in at Piasecki Helicopter Corp. in Morton, and heard Lee Douglas, vice-president of en- 


gineering, explain the landing gear of the new Air Force H-21 “work horse” ‘copter . . 


Jet Engine 
Combustion Problems 


April 2—The specific fuel consumption 
of a ramjet engine is almost identical 
to that of a turbojet engine, said 
Dr. J. P. Longwell of the Standard Oil 
Development Co. 

The major combustion problems are 
Stability, the ability to maintain com- 
bustion over a large fuel consumption, 
pressure and temperature range, and 
attainment of satisfactory efficiency in 
a reasonably small volume. 

The types of combustion which are 
carried out in a ramjet are diffusion 
flames, premixed flames, and homo- 
geneous combustion. Diffusion flames 
are typified by a candle or kerosene 
lamp flame. Homogeneous combus- 
tion is obtained by carefully control- 
ling the mixing of fuel and air. Pre- 
mixed flames are much shorter and 
are produced by mixing the fuel and 
the air before ignition. Of the three 
types, homogeneous combustion has 
the highest rate of combustion. 

The rate of consumption of fuel is 
proportional to the product of concen- 
tration of fuel vapor and oxygen and 
this rate decreases with ternperature 
decreases. Lower rates of combustion 
are experienced when the pressure de- 
creases and when the fuel-air mixture 
is either lean or rich. 

A recirculation zone has been found 
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Piasecki, is at right 


to be the most effective means of 
supplying a constant and _ strong 
source of ignition in the fast moving 
mixtures of fuel and air. A baffle or 
flame holder behind which this re- 
circulation zone exists stabilizes the 
flame in this high velocity air stream. 
However, improper mixture or too 
high rate of air flow will cause blow- 
out. The problem of burning the en- 
tire mixture that flows past a baffle 
determines the length of combustion 
chamber required. 

The situation where chemical re- 
action rate is limiting is much simpler 
to treat than where the details of the 
mixing must be considered. Wher- 
ever the details of turbulence are im- 
portant, relatively little progress has 
been made in prediction of perform- 
ance. It is, however, valuable to know 
the limits as set by kinetics, since it 
sets a goal toward which the develop- 
ment engineer can work. 


Tape Recordings 
Aid Engine Noise Tests 


® Milwaukee Section 


P. S. Myers, F 


1 Editor 
Apr. 3—“Engine Harshness in Passen- 
ger Cars” was the title of the talk pre- 
sented by Gerald Klaasen of the Cen- 
tral Engineering Division of Chrysler 
Corp. Klaasen not only talked about 
engine harshness, but also brought 


. Monroe Brown, assistant to Piasecki Chairman Frank 


along tape recordings of engine harsh- 
ness illustrating its harsh unpleasant 
staccato noise and showing the effect 
of various changes in the engine on 
the noise. 

In studying engine harshness, the 
first step was to determine the fre- 
quency range in which the objection- 
able noises were found. Tests showed 
the most objectionable noises to be in 
the 300-600 cps second range. After 
listening to the noise in the frequency 
range it was concluded that the repeti- 
tion rate was one-half order and an 
attempt was made to simulate the 
noise electronically by exciting a tuned 
electrical circuit with a square wave 
of one-half order frequency. After 
comparing the synthetically-produced 
noise with the noise produced by the 
engine, it was concluded that, al- 
though they did not sound exactly 
alike, engine harshness could be iden- 
tified with this simple type of syn- 
thetic wave form. 

Since this wave form suggested a 
system vibrating at its natural fre- 
quency under the influence of repeti- 
tive excitations, an arrangement was 
constructed that permitted a heavy 
weight to “bang” the crankshaft. The 
recorded frequency was in the 300-600 
eps band. Various resilient backings 
for the main bearings were tested but 
the thickness and softness of the back- 
ings required prevented their use, 
Klaasen said. 

In order to study the vibration more 
naturally, the flywheel was locked in 
place, a cylinder was filled with oil and 





pressure impulses were sent into the 
cylinder by means of a diesel fuel in- 
jection pump. It was found that 
maximum crankshaft deflection oc- 
curred when the rear crankpin was 
loaded. 

As a result of these tests crank- 
shaft damping was tried, and the re- 
cordings showed that appreciable im- 
provement was obtained. Attention 
was also directed to the combustion 
chamber shape, since the combustion 
pressures must be the exciting force; 


a different design of combustion cham- 
ber was developed that gave less 
harshness. 

In the combustion chamber design 
studies it was found that retarding 
the spark always decreased the harsh- 
ness but decreased the power also. 
When the power was increased again 
by raising the compression ratio, how- 
ever, the harshness was lessened. 

The pressure-time diagrams were 
next studied to see if the exciting fre- 
quencies were present by feeding the 
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Specify Leece- Meville 


L-N REGULATORS 
Patented, double-con- 
tect, long-life design, 
hold voltages to close 
limits. 


L-N FRACTIONAL 
HP MOTORS 


Standard production 
includes 3/4” to 1-5/8" 
stack, for 6 of 12 volts. 
Other designs and 
voltages available. 


YOU CAN 
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L-N CRANKING 
MOTORS 

Heavy duty construction 
for quick, dependable 
starting. Up to 35 HP. 


L-N SWITCHES 
Hond and magnetic for 
standard and series- 
parallel systems. 


L-N AIR CRANKING 
MOTORS 

For sofe starting of diesel 
engines in fire hazards. 
10 to 20 HP. Rugged and 
dependable. 


COMPANY + CLEVELAND 14, OHIO 


output of the pressure pickup into the 
tape recorder. Little evidence of ex- 
citing frequencies was found. Studies 
were also made of the means of 
mounting the torque converter to the 
crankshaft, since it had been found 
that the harshness was often more 
noticeable with a torque converter. 
Although a rigid mounting increased 
the general engine noise, it decreased 
the engine harshness. 

The discussion period brought out 
that harshness is most prominent at 
medium engine speeds and loads and 
that while it is not harmful to the 
engine, the customer sometimes thinks 
the bearings are bad and objects. At 
higher speeds and loads, other noises 
overshadow the harshness and it is 
not noticed. Bearing clearance was 
found to have practically no effect 
on harshness. 

It was also pointed out that while 
a torsional damper might help some, 
it aids primarily by virtue of its mass 
rather than its damping since this is 
a bending vibration. All of the six- 
cylinder engines tested seemed to have 
their objectionable noises in the 300- 
600 range, but since the five-bearing 
V-8 did not seem to have objection- 
able harshness, it was concluded that 
its frequencies might lie in a different 
range. 

Klaasen also mentioned that car re- 
cordings were tried but were unsuc- 
cessful because of background noise. 
Thus the tests reported were run in 
a sound-proofed room with the mi- 
crophones made partially directional 
by shielding and placed within a few 
inches of the engine. 


Design for Production, 
Tool Engineer Advises 


® Mohawk-H ) Group 


1 Antonsen, f 1 Editor 
April 7—‘‘Modern machine tools help 
us produce better, faster and cheaper,” 
stated E. W. Dickett of the Sundstrand 
Machine Tool Co., in his paper on 
“Machine Tools and the Engineer.” 
The talk was illustrated by several 
samples showing old and new manu- 
facturing processes applied. 

“When designing new parts,” said 
Dickett, “the engineer can help ease 
the manufacturing operations in many 
ways.” Centers on shafts, for ex- 
ample, should be shown and dimen- 
sioned. Sometimes it is even possible 
by simple adjustments to design shafts 
with integral driving lugs so that the 
part can be completely turned on a 
lathe in just one setup. 

Dickett emphasized how important 
such preliminary work is. On cast- 
ings, for example, mounting pads 
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Engineered 
for the 
BIG loads! 


The value of a heavy-duty truck depends on its 
ability to “stand up” under the big loads—to take a 
maximum of punishment with a minimum of 
maintenance. And that’s why Hyatt Roller Bearings 


have long been the top choice of leading truck 


for the big loads! In differentials, rear wheels, pinions, 
transmissions, steering gears and other vital 
positions, Hyatt Roller Bearings are performance- 
proved to have longer life at peak efficiency— 
reducing costs as they reduce friction. If you aren't 
already profiting through the use of Hyatts, 
investigate the advantages of Hyatt Hy-Load and 
Hyatt Spherangular Roller Bearings for all 


automotive applications. Write to Hyatt Bearings 

Division, General Motors Corporation, 

Detroit, Michigan. 
WATE wouce seanincs 
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Automatic Feeding of 
Slugs to Centerless 
Crinder 


PARTS FEEDERS 


for Automatic Single File 
Feeding of Small Parts 


Providing oriented, single file feeding to grinding, 
packaging, inspecting, and many other automatic 
machines—Syntron Parts Feeders greatly increase 
capacities and speeds for production handling of 
small parts. Economical—compact—easy to install. 


Write For Complete Catalogue Data—Free 


SYNTRON COMPANY 


839 Lexington Ave. Homer City, Pa. 


a bigger, Better WISCONSIN 


HEAVY. DUTY 4i-Gooled 


More Power 
For Your 
Equipment 


TO FIT THE 


Complete Power Unit , Phe) | TO FIT THE 
with Clutch Reduction MACHINE 
Another engineering achievement . . . the NEW Model 
VG4D V-type 4-cylinder Wisconsin Heavy-Duty Air-Cooled 
Engine, increasing the power range to 36 hp. — a power gain of more 
than 16% over the VP4D, former top engine in the line. 


The NEW Model VG4D is an exceptionally smooth-running, even-firing engine. Its light 
weight and compactness in design simplify the problem of engine installation on modern 
equipment where weight and space limitations are important factors. 

Every one of the traditional Wisconsin 4-cylinder features are built into this new model. 
These include, to name a few, tapered roller main bearings, dynamically balanced 
forged crankshaft, mirror finish on crank pins, Stellite-faced exhaust valves and valve 
seat inserts and honed cylinders for long, dependable, heavy-duty engine life. 

The Model VG4D engine is definitely Tops in Performance, delivering a maximum of 
power per pound of engine weight, at minimum operating and maintenance costs. 

We invite your request for complete detailed specifications. 


Pe Lae. 


w 


mel 
ce 
> > World's Largest Builders of Heavy-Duty Air-Cooled Engines 
“ MILWAUKEE 46, WISCONSIN 


should be called for when milling op- 
erations are required. 

The use of automatic chucks, both 
the magnetic type and those operated 
by compressed air, was described. 

A film entitled “Engineered Milling 
Production” was shown. It illustrated 
how standard milling machines can 
often be equipped with special fixtures 
and jigs to mass-produce complicated 
parts, and in many cases can perform 
several operations in the same setup. 

Just recently returned from a nine 
weeks trip to Europe, F. R. Swanson, 
director of the machine tool engineer- 
ing department, Sundstrand Machine 
Tool Co., spoke about his visit to two 
machine tool shows. One was the 
Olympia Machine Tool show, held in 
England; the other was the Hanover 
Machine Tool show in Germany. 

European machine tools are often 
built lighter than those made in this 
country, Swanson said. A good ap- 
pearance seems to be important in the 
European designs. The workmanship, 
especially that of Swiss, Swedish and 
German products, is of high quality. 
None of the European tool manufac- 
turers, however, seem to threaten the 
lead this country holds in designing 
and producing modern mass produc- 
tion machine tools. 

Swanson also gave the group his im- 
pressions of visits to manufacturing 
plants in seven countries, illustrating 
the tremendous task it has been to 
bring European industry back on its 
feet after World War II. 

Harry R. Leber, sales manager, and 
C. H. Engberg, sales engineer, both of 
Sundstrand Machine Tool Co., accom- 
panied Dickett and Swanson on their 
visit to the Mohawk-Hudson Group. 

Due to the late hour, no question 
period followed the talks and film 
presentation. 


Predicts 
Smaller Cars 


Jay H 
March 31—SAE President Robert Cass 
was accompanied by Hollister Moore 
of SAE Headquarters, who made a 
short talk after dinner. 

Cass first gave a short talk on the 
history of Wichita Section. Turning 
to the national scene, he said that we 
are in a shortage of material and that 
the military demand from now on may 
cause a still shorter amount for pub- 
lic consumption. Copper is especially 
short, and most of our copper must be 
imported. If much ammunition is re- 
quired some substitute must be found. 

Nickel also is rare. Most of it is 
gone from use on automobiles. There 
used to be an average of 5 lb on pas- 
senger cars; now it is down to about 
1'2 lb. If military needs go up, it 
will probably be eliminated from such 
use entirely. 

Cass also commented that our pres- 
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FARM 
IMPLEMENT 
PUMP 


VALVE SEAT 
INSERTS 


AUTOMOTIVE WATER PUMPS 


AUTOMOTIVE 
AND AIRCRAFT 
PISTON PINS 


CUTTING AND GRINDING MACHINE PUMPS 


| pe over 50 years, Thompson Products has been 

: making original equipment and precision replace- 
ment parts for cars, buses, trucks, tractors and indus- 
trial equipment—both diesel and gasoline. 

From screw caps in 1901, Thompson’s versatility 
has grown to include such vital engine parts as piston 
pins for powerful, dependable aircraft; valve seat in- 
serts for rugged bulldog tanks; cylinder sleeves to 
stand up in toughest heavy-duty service; pumps to 
cool your product or your engine, 

Thompson is versatile! But more important, every 
one of Thompson’s hundreds of automotive and air- 
craft parts have the reputation of being produced to 


the closest tolerances know to the industry. Automo- 
tive builders and repairmen agree, ‘The name Thomp- 
son means original equipment precision parts that you can 
take for granted.” They know “You can count on 
Thompson” for dependability of supply, quality, exact 
tolerances and maximum performance and service. 


If you are having trouble with engine parts—if you 


HEAVY DUTY need a better, more dependable supplier. write or call. 
CYLINDER 
SLEEVES 


AN COUNT ON... 
Thompson Products. Inc. 


2196 Clarkwood Road Cleveland 3, Ohio 
SPECIAL PRODUCTS DIVISION 
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ent type of heavy car is most ineffi- 
cient due to the lack of full power use. 
Cars are used mostly to and from 
work. He asked how high hp and 
heavy weight can be justified when a 
recent test of city driving showed the 
power developed for normal use to be 
around 7 hp for cars. He forecasts 
that cars may come down to less than 
90 hp and weigh less than 2000 lb in 
the not-too-distant future. These cars 
will be designed for at least five pas- 
sengers. 

Cass also stressed the part of engi- 
neers in future business. The engi- 


neering group should take more part 


CONVERTER 


ORG 
PECK 


Gives high efficiency 
and maintains torque 
ratio to higher output 
speeds. 


Has aluminum cooling 
fins to aid in dissipa- 
ting heat. 


in the business end, he said, and be in 
on plans for production as well as sales. 

He answered questions from the floor 
as follows: 

“What is being done about higher 
speeds and higher hp in trucks?” 

Answer: California now is cutting 
back on power. This truck power was 
up to 350 hp. Now it is settling back 
to about 200 hp. This is partly be- 
cause of efficient use of the engine, 
as well as plans in the future for lesser 
grades on highways and more direct 
highways. Such construction will go 
a long way toward cutting operating 
costs. 


An industrial application 
with B & B 11A6 Clutch 
and Warner Gear Pump. 


— 
SPEED 2000 : 


& 
1600 


EFFICIENCY 
& 
NPUT 


3 
(200 


5 6 
SPLED RATIO 


Borg ¢& Beck 


DIVISION OF BORG.WARNER CORPORATION 


. Menard Ave. 


Chicago 38, Illinois 


“Why don't we have the small car 
now?” 

Answer: People want what they now 
have. In a boom time, people seem 
to like and want heavier and heavier 
cars. 

“Why don’t we 
now?” 

Answer: It is doubtful if we will 
have plastic cars for some time. At 
present they are being built only in 
small numbers and are more or less 
of the special built, sport car class. 


have plastic cars 


Tells of Advantages 
Of Boeing 502 Turbine 


e< 


March 2—Projection slides showed 
the performance characteristics of the 
Boeing Model 592 turbine in its ap- 
plication as a powerplant in the Ken- 
worth truck chassis, while it was de- 
scribed by William P. Barnes, assistant 
professor of mechanical engineering 
at the University of Utah. 

Of major interest was the excep- 
tionally high starting torque obtained 
through separation of the first and 
second stage turbine wheels. Under 
this arrangement the compressor shaft 
may turn at the maximum rated speed 
of 36,000 rpm while the power output 
shaft is at stall. A starting torque 
in excess of 600 ft-lb can thus be ob- 
tained. With this unique powerplant 
torque converter combination, a 
high braking effect is possible for use 
on downhill grades, Barnes said. 

Additional advantages of this ver- 
Satile engine in the _ transportation 
field listed by Barnes included: 


(1) Lightweight and small displace- 
ment, giving payload increases up to 
3000 Ib. 

(2) Reduced maintenance problems. 

(3) Good cold weather starting with 
high volatile fuels. 

(4) Maximum fuel economy 
maximum engine output. 

(5) Clean and odorless exhaust. 

(6) Absence of an external cooling 
system. 

(7) Adaptation to many low-grade, 
non-explosive fuels. 


with 


The major drawback to present gas 
turbine usage is its high specific fuel 
consumption as compared to that of 
reciprocating engines. One method 
presently under consideration for im- 
proving thermal efficiency consists of 
regeneration whereby heat from the 
exhaust gases is used to increase com- 
pressor air temperature prior to its 
induction into the combustion cham- 
bers. Higher compressor efficiencies 
are also anticipated through use of 
multi-stage compression and improved 
compressor design. Increased combus- 
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Modei 10-B-1120 


Before buying a new truck, you carefully consider all 
factors related to the job you'll want your truck to do... 
every road and load condition .. . everything that affects 
your particular operation. 

You specify the “make” of truck... the type... the 
power plant... 


* Specify the transmission, too! 


Among the more than 110 Fuller Transmission models 
for every heavy-duty job—there is a “proved in service” 
unit to fit your job... designed to operate quietly and 
dependably ... profitably ... and built to stand up under 
the most grueling conditions, on or off the highway. 

Write for Condensed Specification Folder. 


FULLER MANUFACTURING COMPANY (Transmission Division), KALAMAZOO 13F, MICHIGAN % 
Unit Drop Forge Division, Milwoukee 1, Wis. * WESTERN DISTRICT OFFICE (SALES & SERVICE—BOTH DIVISIONS), 1060 E. 1 Ith Street, Oakland 6, Colif. 
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Methods, 


Process Engineers 


Interested in a 
man-sized job? 


If you're an experienced engineer 
who’s looking for a man-sized job, 
investigate the challenging open- 
ings now available at Honeywell. 
The prime force behind the 20th 
century industrial revolution is 
automatic control. Here at Honey- 
well it’s meant that we have been, 
and will continue to be, faced with 
an ever greater production job. 
That's why we have a real need for 
“engineers of production.” 


Duties of the jobs. Figure ways 
to make quality products at mini- 
mum cost. Supervise the tooling, 
processing and planning necessary 
to transform blueprints into fin- 
ished products. 


Requirements. B.S. or M.S. in 
Mechanical, Electrical, Industrial 
or Chemical Engineering. 


Atmosphere. A company which 
is growing rapidly, steadily and 
soundly, 


Openings. In Minneapolis and 


Philadelphia. 


For details write Mr. Ross Wagner, 
Personnel Dept., 5J-5-86, Honey- 
well, Minneapolis 8, Minnesota. 
And be sure to ask for our new 
book, “Emphasis on Research.” 


Honeywell 


tion temperatures will be possible 
through the use of better heat resist- 
ant metals and more efficient turbine 
blade cooling. 

The meeting was concluded with 
showing of the Boeing sound film on 
the Model 502 gas turbine, showing 
its development in conjunction with 
the U. S. Navy and installation in the 
Kenworth truck and Navy speed boat. 


Cut Down Waste, 
Cass Urges Engineers 


A 


Feb. 24—After dinner at the February 
meeting of Pittsburgh Section, John 
Hollis, manager of SAE’s administra- 
tive division, spoke briefly on the value 
of membershi, in SAE and participa- 
tion in its activities. The meeting 
then adjourned to the Mellon Insti- 
tute Auditorium, where Past-Presi- 
dent R. J. S. Pigott introduced Presi- 
dent Robert Cass. 

Cass described new materials such 
as titanium as one of America’s new 
“engineering frontiers.’ Our present 
materials too are taking on new roles 
—particularly steel, copper and alumi- 
num. Alumin'im is taking on many 
jobs formerly done by copper, such 
as electrical wiring and _ radiators. 
The ratio of copper to steel is decreas- 
ing, while tha* of aluminum to steel 
is increasing almost in direct propor- 
tion. Our increasing population, in 
relation to our total supplies of each 
material, is bringing about’ these 
changes, Cass said. 

If we are to maintain our present 
high standard of living—in view of 
our increasing needs and static re- 
sources—we must eliminate waste 
from our economy, Cass continued. 
As an example of our tendency to use 
more than is needed to do a job, he 
cited a recent test on modern pas- 
senger cars, which gave startling re- 
sults. A fleet of 160 hp cars, operating 
under city driving conditions, showed: 

0.2% full throttle operation 

50.1% part throttle operation 

49.7% closed throttle operation 

1800 rpm maximum speed 

982 rpm average speed 

19.4 in. mercury average manifold 

vacuum 

17.0 mpg 

Since many cars are used exclusively 
or mainly for city driving or similar 
conditions, we should make available 
a lighter, more economical car, Cass 
feels. But, he added, this probably 
won't come about until forced upon 
us by economic pressures or material 
shortages. In present cars, there is 
still plenty of room for improvement 
in fuel consumption and length of life 
through pressure cooling systems, 


cleaner engines and reduced heat 
losses. 

Cass covered the gas turbine and 
its possible application to ground 
transportation, the diesel and _ its 
problems in this country, and, finally. 
the probable influence of a civilian 
atomic and chemical technology on 
our civilization. He emphasized that 
engineers must take more responsi- 
bility in leading society to a new and 
more satisfactory life compatible with 
our advancing technology. 

The lively discussion period centered 
around the possibilities of a smail 
American car. Many members felt 
that production is the lifeblood of our 
economy, and that anything that 
might tend to curtail it would have 
a detrimental effect on the economy. 


Tells of Development 
Of Automatic Transmission 


March 17—Walter B. Herndon, direc- 
tor of engineering and sales for Detroit 
Transmission Division of General Mo- 
tors Corp., presented a talk entitled 
“Four Million Hydra-Matics.” 

Herndon traced the history of the 
hydra-matic transmission from its be- 
ginning in 1932 up to and including the 
new 1953 model. At first an auto- 
matic transmission was a luxury, but 
now one out of every two cars made 
has an automatic transmission of some 
sort. Oldsmobile was the first to use 
the hydra-matic and had it on its 1940 
model cars. When the Detroit Trans- 
mission plant was getting started, their 
goal was 240 transmissions per day; it 
has grown until now they are manu- 
facturing 4,000 transmissions per day. 
The 4,000,000th transmission was 
manufactured in January of this year. 

Detroit Transmission furnishes the 
hydra-matic in several different de- 
signs to ten customers, including 
Muntz and Rolls-Royce. The hydra- 
matic is currently used in twenty-one 
different models, and Oldsmobile, 
Cadillac, and Lincoln are now using 
hydra-matics on 99% of their pro- 
duction. 

The original aim of the hydra-matic 
was to meet or beat the performance 
of the syncromesh transmission. This 
was accomplished by designing more 
transmission and by having four 
speeds instead of the usual three. The 
fluid coupling gives a good smooth 
start, but is too efficient at low speeds, 
causing creep, and too inefficient at 
high speeds. These troubles were 
licked in the later model hydra-matics 
by having a controlled fluid flow at dif- 
ferent speeds. 

The changes necessary to make all 
of the models required for the present 
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Over THE YEARS, millions of cars, 
trucks, tractors and buses have been 
factory-equipped with Fram Filters. In 
addition, millions of vehicles have been 
equipped with Fram products by their 
owners—bringing the total to more 
than 20 million engines! 


That’s the best proof possible that 
Fram filters best by actual test! Repeat 
business, the clue to any manufacturer’s 
success, proves Fram must get oil 
cleaner, clean it faster, and keep it clean 
longer than any other popular make 
filter. What’s more, only Fram offers 
Complete Engine Protection with a full 


20 MILLION ENG 


line of Oil, Air, Fuel and Water Filters. 


Fram’s widespread manufacturing fa- 
cilities offer you- high-speed production 
and top-speed delivery. And the Manu- 
facturers Sales Division in Dexter, 
Michigan, is fully staffed to provide the 
automotive industry with fullest co- 
operation in meeting any and all types 
of filtration requirements. For com- 
plete information, write, wire or phone 
FRAM CORPORATION, Providence 16, 
R. I. Plants in; Pawtucket, R. I.; Green- 
ville, Ohio; Jacksonville, Fla.; Brigham 
City, Utah. In Canada: FRAM CANADA 
Limited, Stratford, Ontario. 


FRAM Oil & MOTOR CLEANERS we FRAM FILCRON REPLACEMENT CARTRIDGES we FRAM CEL-PAK 


REPLACEMENT CARTRIDGES we FRAM FILTRONIC REPLACEMENT CARTRIDGES we FRAM CAR- 


BURETOR AIR FILTERS we FRAM GASOLINE FILTERS 


we FRAM CRANKCASE AIR FILTERS & 


FRAM POSITIVE CRANKCASE VENTILATORS we FRAM RADIATOR & WATER CLEANERS we FRAM 
FUEL OlL FILTERS we FRAM INDUSTRIAL Oil AND FUEL FILTERS we FRAM SEPARATOR-FILTER FOR 
IMMISCIBLE LIQUIDS we FRAM CUSTOM-DESIGNED FILTERS FOR SPECIALIZED APPLICATIONS 
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men of action like us... 


Engineers who are going places, and are in a hurry to get 
there, welcome our expert engineering assistance. We would 
certainly like to pitch in and help you over your peak en- 
gineering work-loads. Or let us get started on some of those 
long-range engineering projects you have started and stopped, 
on so, so many occasions due to other pressure and shortage 
of help. We can give you all the help you want...when you 
want it... NOW. We are expertly staffed and experienced in 
engines ... compressors... chassis... trucks .. . tractors . 

mobile and portable equipment...gearing...transmissions... 
machines...mechanical products and devices. You're not pio- 
neering when you call us for help...many of the best-known 


companies use us regularly, Get the facts, call us now. 


Barnes & Reinecke, Inc. 


232 EAST OHIO STREET, CHICAGO 11, ILLINOIS 


AUTOMOTIVE ENGINEERING * MECHANICAL 
ENGINEERING * Research * Development 
Testing * Prototypes 


21 applications are not as great as ex- 
pected, because there is a basic design 
which is carried through for all models. 
The changes necessary are all internal 
and involve the use of more or less 
clutch plates, changes in fluid pres- 
sures, and split-torque fluid coupling. 

There have been many improve- 
ments in the hydra-matic that have 
resulted in a weight saving. Two ex- 
amples are a weight saving from 1312 
lb to 8% Ib in the fluid coupling and 
a saving from 21 lb to 15 lb in the 
flywheel. 

Another interesting development is 
the change from a gear pump to an 
internal gear pump, and then to the 
present variable capacity pump that is 
used on the new dual range hydra- 
matics. The new dual range hydra- 
matic includes the advantages of over- 
drive along with automatic shifting. 
The dual range also has better braking 
qualities for mountain driving. 

Herndon stated that there will defi- 
nitely be continued improvements in 
the hydra-matic transmissions, but 
that they will be gradual and not too 
drastic because of the tremendous in- 
vestment in equipment, plants, and so 
forth. He predicted that the future 
will see still lower axle ratios to keep 
the engine speed down and a greater 
use of gears for more efficiency. 


New Applications 
For Power Actuation 


audd 


March 30—Power actuation of body 
equipment components, a major trend 
in the automobile industry, was the 
subject of a panel discussion sponsored 
by the Body Activity of the Detroit 
Section. Panel members represented 
views favoring each of the major actu- 
ating means: electrical, hydraulic and 
vacuum. 

Participating in the discussion were 
E. C. Horton, chief engineer of Trico 
Products, covering the vacuum meth- 
ods; Paul B. Best, general sales man- 
ager of Hupp Corp., discussing the 
electrical devices; and John Parsons, 
chief engineer of the hydroelectric 
engineering department of the Dura 
Division, Detroit Harvester Co., who 
spoke on the hydraulic actuated sys- 
tems. R. D. Brewer, supervisor of the 
electrical laboratories section of the 
engineering department, Ford Motor 
Co., acted as the panel moderator. 

While each of the participants pre- 
sented the case for his method, all 
were agreed that increased consumer 
demand for car safety and comfort is 
rapidly increasing the number of ap- 
plications where power devices are re- 
placing manual operation of moveable 
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pte-assembled...install 
like a one-piece ring! 


Dangle a new, patented Muskegon “UNITIZED” 
steel oil control piston ring from your fingertip and 
see a world of difference! For this multiple piece 
ring not only has superior features but it handles 
like a one-piece ring! That’s right! This exclusive 
Muskegon ring is pre-assembled . . . and BONDED 
TOGETHER—holds fast until the engine is run. 


This Muskegon “uNITIzEp” piston ring eliminates 
assembly time and assures the right assembly. It 
can be inserted and compressed like a one-piece 
ring. It’s fast and simple to install. 


Here’s more good news! The Muskegon “uNI- 
TIZED” ring is available in these two types: 
CSR-200 with fully chrome plated edges for double 
to triple ring life; and the CSR-100 without chrome 
edges. These rings will meet all your requirements 
and they are “Muskegon engineered”’ for depend- 
able performance. Call or contact us now! 


MUSKEGON Piston Rinc Co., Muskegon, Mich. 


HANDLE LIKE A ONE-PIECE RING! 


Rails and spacer are correctly assembled .. . 
and bonded together making it as easy and con- 
venient to handle as a one-piece ring whether 
on the production line or in the service shop. 








Muskegon CSR-200 “UNITIZED” ring consists 
of: spacer, two rails—with edges fully chrome 
plated assuring double to triple ring life and 
heavy duty expander 


BONDING AGENT DISAPPEARS 
DURING ENGINE RUNI 
Muskegon bonds the pieces together with a 
special adhesive agent that dissolves in the hot 
engine oil during engine run. Pieces free en 
tirely to give the outstanding, long performance 

for which all Muskegon rings are noted. 
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Pal 


Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
interested in advanced thinking, if you'd 
like to work on the planes that will 
make tomorrow's aviation history, you'll 
like working at North American. North 
American offers these extra benefits, too, 


North American Extras — 

Salaries commensurate. with ability and 
experience @ Paid vacations @ A grow- 
ing organization ¢ Complete employee 
service program @ Cost of living bo- 
nuses @ Six paid holidays a year @ Fin- 
est facilities and equipment ¢ Excellent 
opportunities for advancement ¢ Group 
insurance including family plan @ Paid 
sick leave @ Transportation and moving 
allowances @ Educational refund pro- 
gram © Low-cost group health (imclud- 
ing family) and accident and life in- 
surance @ A company 24 years young. 


Write Today 


Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 


-_—_———_ 


CHECK saci 3 Oe 
at North American 


Aerodynamicists 
Stress Engineers 
Aircraft Designers and Draftsmen 


Specialists in all fields of 
aircraft engineering 


Recent engineering graduates 


Engineers with skills adaptable to 
aircraft engineering 


Electrical and Electronic Engineers 


NORTH AMERICAN 
AVIATION, INC. 


Dept. 11, Engineering Personnel Office 
Los Angeles International Airport 
Los Angeles 45, Calif.; Columbus 16, Ohio 


North American Has Built More Airplanes 
Than Any Other Company In The World 
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body components. Best noted that 
among other things the electrical units 
are being used for window regulators, 
convertible top lifts, seat adjustors 
and antenna lifts, with other applica- 
tions being considered. Parsons noted 
that in prospect for future applica- 
tions were devices to operate the park- 
ing brake, raise and lower the trunk 
deck lid, to open and close ventilator 
windows and a door locking mecha- 
nism which would make it possible to 
securely lock any door in the car from 
the driver’s seat. Horton reported that 
his organization has under considera- 
tion a system using a full-time rotary 
engine-driven pump which would serve 
not only to operate all of the various 
vacuum devices on the body, but also 
ventilate the crankcase, under all con- 
ditions of operation. 

A considerable portion of the dis- 
cussion centered on the various means 
used to raise and lower automobile 
windows without manual exertion. 
The speakers noted in their individual 
reports that regardless of the method 
used, the systems have a number of 
points in common in their perform- 
ance. Thus, they are generally de- 
signed to place 40 to 50 lb of thrust on 
the window in moving it from a com- 
pletely lowered to a completely closed 
position. Also, each of the devices 
permits the window to be raised manu- 
ally when necessary but locks so that 
the window can be lowered only by use 
of the power device. A third similarity 
exists in that all devices use some type 
of electric motor to initiate the action. 

Horton described how the vacuum 
device accomplishes the window regu- 
iating operation by harnessing the en- 
gine vacuum pressure through the 
means of a double acting, self-locking 
piston. Low amperage is used to crack 
open an air port in a tube in which the 
piston is located, he said, and atmos- 
pheric pressure then enters to push 
the window in the desired direction. 
He reported that a stand-by unit in 
the form of a motor driven compressor 
is used when the engine is shut off or 
in the rare instances when the throttle 
is wide open. 

The general practice with the elec- 
trical systems, Best stated, is to use an 
electric motor to drive a worm and 
pinion gear which in turn drives a sec- 
tor gear to operate the window mecha- 
nism. The control switches in the door 
panels are connected to operate relays 
which make and break the motor cur- 
rent, he said. 

It was noted in Parsons’ paper that 
operation of the hydraulic actuating 
system is accomplished through a 
regulator located in each of the door 
panels. These regulators consist of a 
piston-cylinder arrangement in which 
the piston is moved through the use 
of a lubricating fluid. Movement of 
the fluid is accomplished by the use 
of a single oversized electric motor. 

With but minor variations, the win- 
dow regulating devices are used in the 
operation of the other moveable body 
components. 


VISUAL 
INSPECTION 


WITH 
bie RIVETS 


Visual inspection eliminates the need 
for special inspection tools and gages. 
Torque checks are not required. 


; hen the outside of 
WV, the HI-SHEAR ait 
Yy neatly formed and 


Wy] 
WU 


trimmed... 


the inspector knows 
that the collar solidly 
fills the grooved end 
of the pin. 


Only HI-SHEAR trims the collar as it 
drives... the positive check for tool 
wear, correct pin length and complete 
driving. 
Write for our booklet “Riveting 
with HI-SHEARS” for complete 
installation and inspection 
data. 


tied SAVE 
WEIGHT + TIME * SPACE 


U. S. and foreign patents ~— Trademork registered. 


Cid? WiNET TOOL CO. 


8924 BELLANCA AVENUE 
LOS ANGELES, CALIF 
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NEED POWERHOUSE 
HEAT OUTPUT? 
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EVANS ENGINEERING IS AVAILABLE TO HELP SOLVE YOUR PROBLEM 


Evans automotive heating and ventilating equipment is engineered in detail for each individual installa- 
tion. Experience proves that only with such custom construction can a truly satisfactory heating and 


ventilating system be devised for the wide variety of commercial cars, trucks and buses now on the 
road or on the drawing board. 


The Evans organization is staffed to engineer promptly an installation to your specifications, organ- 
ized to build prototypes quickly, equipped to conduct precision tests to latest A. S. H. V. E. procedures. 
Military experience dating back to World War I qualifies Evans to work well with you in meeting the 
rigid specifications of the Armed Forces. If your needs are for high performance, ruggedly constructed 
automotive heating and ventilating equipment—custom built to your specifications—it will pay you to 
consult Evans Products Company, Heating & Ventilating Division, Dept. Z-5, Plymouth, Michigan. 


BALANCED HEATING & VENTILATING 


CUSTOM HEATERS... 


FOR EVERY TRUCK AND BUS 
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Automation Lifts 
Burden From Worker 


ert 


SWAN E. BERGSTROM 
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ORTY years ago the flat surfaces of 
an automobile cylinder head were 
machined at a rate requiring 162 ma- 


chine tools to produce 108 pieces per 
hour. Five years ago the same output 
could be produced with six machines, 
thanks to the advance in both ma- 
chines and cutting tools. Today, one 
new 90-ton broaching machine alone 
can produce 137 pieces per hr. 

This new broaching machine can 
develop a peak power output of 450 
hp and remove 1200 lb of metal per 
hr. That’s 100 times the removal pos- 
sible with the machine tools of 50 years 
ago. It is operated by push button 
and lever controls, by a single man, 


The Defence Research Board 


and proceeds automatically through 
its cycle, which covers clamping work, 
removing metal, unclamping work, 
moving work to rollover and then from 
conveyor to fixture, in only 21 sec. 
With this rise in production the di- 
rect wage cost per piece has dropped 
from the 40¢ of 40 years ago to the 
present 4¢ per piece, a gain paralleled 
only by the saving in human effort 
This is automation—the art of apply- 
ing mechanical devices to manipulate 
work pieces in and out of machines, 
turn parts over between operations, 
remove scrap, and to perform all in 
time sequence with the production 
equipment so that a production line 
can be wholly or partially under push 
button control at strategic stations. 
(Paper, “Machine Tools,” was pre- 
sented at the Centennial of Engineer- 
ing, Chicago, Sept. 5, 1952. It is avail- 
able in full in multilithographed form 
from SAE Special Publications Depart- 


requires 


ENGINEERS AND PHYSICISTS 


The Defence Research Board of Canada requires Graduate Engineers 
who are either Canadian citizens or British subjects, for full time 
employment in Quebec, P.Q., in the following specialized fields: — i 
Microwave & Electronics Engineer or Physicist—with six to ten Accessory Mounting 
years’ experience to carry out research and development on 
guided missiles. The applicant must have experience in planning Offers Tough Problem 
and directing the work of junior scientists. 
Servo-Mechanisms Engineer—to carry out research and develop- 3aS€d paper by 
mons on euided antenties. Experience with electrical and etectzo- J. E. CLIDEWELL 
hydraulic servo system and with navigation equipment desirable. 
Electrical Engineer or Engineering Physicist—with experience in ACF -8rill 
electronic computation to carry out development work on aircraft 
fire control computers—basic knowledge of microwave and servo- 
mechanisms desirable. 
Electrical Engineer or Engineering Physicist—to direct electronic 
designs and electronic systems production engineering for guided 
missile development. The applicant must have experience in elec- 
tronic component testing and subminiaturization techniques, and 
must be capable of directing the work of junior scientists. 
Electronic Instrumentation Engineer—to carry out instrumenta- 
tion work on guided missiles—telemetering and range instrumen- 
tation experience desirable. The applicant must be capable of 
planning and directing the work of junior scientists. 
Mechanical Engineers—with six to ten years’ experience to carry 
out design and development on armament systems. The appli- 
cants must have experience in planning and directing the work 
of junior scientists. 
Salary: Salaries will be commensurate with experience and qualifica- 
tions, but will not exceed about $9,000 per annum. 
Employee Benefits: Modern well-equipped laboratories provide ex- 
cellent facilities and working conditions for the individual scientist, 
and every opportunity is presented for advancement, a five day week, 
and superannuation and hospital-medical insurance plans are in 
effect. Liberal provision is made for vacation and sick leave. 


ment. Price: 25¢ to members; 50¢ to 
nonmembers). 


O arrange an engine so that any and 

all accessories can be provided for on 
the final assembly is an absorbing 
problem. It partially explains the ex- 
pense of building an engine. But since 
all accessories have a particular pur- 
pose we shall continue to hang them 
on the engine. 

Certain limitations must be kept in 
mind when positioning units on an 
engine. In the first place, all high- 
way vehicles are limited to 96 in. width 
over front wheel hubs. This limits 
frame width and, in turn, the width 
of engine mounting space in the frame. 
When more horsepower is required for 
a larger vehicle, the engine must pro- 
duce it without requiring an increase 
in lateral space. And in conventional 
jobs, room must be provided on the 
left side, just forward of the flywheel 
housing, for mounting the steering 
gear. 

The depth of lower case or oil pan 
is another limitation. It must allow 
clearance over the front axle. This 
has the advantage, of course, of plac- 
ing the oil sump to make the oil drain 
plug more inaccessible. 

Frequently the space for engine 
length is just a little shorter than the 
engine. If the space is otherwise ade- 
quate it may be possible to mount 
something on the fire wall above the 


Applicants may obtain application forms by writing to: 
Post Office Box 1427, 
Quebec City, 
Quebec, Canada. 
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a MARVEL-SCHEBLER 


An engineering and design service that has the answer to your car- 

buretion problems; the finest in production facilities; quality ser- 

vice, with a reputation for eliminating customers’ production 
“bottlenecks.” 


This is teamwork! A by-word at Marvel-Schebler . . . 
the nation’s leading manufacturer of farm tractor 
carbureters, with a wide range of applications 

for industrial use. 


More than 600 service outlets from fac- 
tory at your disposal. Your assurance 

of proper carbureter service and 
replacement parts. Factory- 
trained specialists available 


for service in the field. 


Next time call on 


4 real Gche ag! 
a Power Brakes for Trucks Marvel-Schebler! 


LP Gas Carburetion 
Systems for Truck and 
Tractor Conversion 


FT] MARVEL-SCHEBLER Products Division 


BORG-WARNER CORPORATION + DECATUR, ILLINOIS 
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TWIN DISC CLUTCH COMPANY, Racine, Wisconsin - 
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HYDRAULIC DIVISION, Rockford, Ihmois 


engine so that it has to be unmounted 
before the engine valve cover or cylin- 
der head can be removed for adjust- 
ment. 

Hood height on conventional trucks 
imposes some limits on engine height. 
It is rare to have enough room to put 
the air cleaner under the hood. This 
complicates air piping, but has the 
advantage of providing cooler air and 
greater accessibility for servicing. The 
C.O.E. type of truck has its own clear- 
ance problems. 

Still another limitation is the neces- 
sity to mount accessories above crank- 
shaft center in order to clear frame 
members and provide accessibility. 

When possible, it is best to mount 
accessories on the left or intake side 
of an engine because the exhaust side 
can get very warm. And the exhaust 
should be on the right because driver 
and steering gear are on the left. This 
makes the driver more comfortable 
and allows the exhaust pipe to run 
through a space free of steering mech- 
anism. 

Space limitations alone lead to the 
conclusion that the only place for ac- 
cessories is on the left side, forward of 
steering gear, above frame side mem- 
ber, and below height of engine valve 
cover. Obviously, not all accessories 
can be lashed on in that area and so 
there must be encroachment on other 
spaces. (Paper, “The Internal Com- 
bustion Christmas Tree—Or Why 
Shouldn’t an Engine Have More Ac- 
cessories,” was presented at SAE St. 
Louis Section Meeting, St. Louis, Dec. 
9, 1952. It is available in full in multi- 
lithographed form from SAE Special 
Publications Department. Price: 25¢ 
to members; 50¢ to nonmembers.) 


Large, Low Speed 
Engine Is Economical 


T. H. MITZELFELD 
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O determine the effect of engine size 

on fuel economy, two 331 cu in. V-8 
research engines were put under test. 
One engine served only for compari- 
son, the other was equipped with a 
new crankshaft to give a 2.7 in. stroke 
in contrast to the original 3.6, thus 
reducing the displacement to 248 cu in. 

Both engines were installed in iden- 
tical cars, but the car with the 248 cu 
in. engine had a 4.3 rear axle ratio as 
opposed to 3.1 in the other. At 40 mph 
the engine torque is 266 and 198 lb/ft 
for the 331 cu in. and 248 cu in. en- 
gines respectively, but at the rear 
wheels the torque is 820 and 845 which 
is very close. 

In performance these cars were well 
matched, but fuel economy of the 
larger engine averaged 5% better. 


RANCHES: CLEVELAND + DALLAS + DETROIT + LOS ANGEIES + Miwann : MEW ORLEANS + SEATTAO + TULSA Furthermore, the car with the larger 
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engine was more comfortable to drive. 
The only apparent disadvantage is the 
greater weight and perhaps higher first 
cost of the larger engine. ‘Paper, “Re- 
lationship of Engines to Car Perform- 
ance’, was presented at SAE Junior 
Group, Detroit, Oct. 20, 1952. It is 
available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 25¢ to members; 
50¢ to nonmembers.) 


Diesel Power Makes 
Fork Lift Truck Safer 


L. C. DANIELS 


Buda 


DIESEL-POWERED lift truck can 

be started and operated without 
any electrical equipment. A com- 
pressed air starter or hydraulic starter 
motor suffices. Either one can be 
powered from a compressed air tank 
or hydraulic pressure accumulator. If 
electrical starting is desired, batteries 
can be kept outside hazardous areas, 
detached from the truck by a quick 
detachable coupling. No spark plugs 
are needed, hence there is no need for 
a battery, points, generator or other 
electrical equipment. What’s more, 
dangers attendant on electric or gas 
power are eliminated. 

Freedom from the dangers of car- 
bon monoxide is another advantage 
of diesel power. Carbon monoxide 
content of the diesel exhaust can be 
reduced almost to zero, which is far 
below the safe limit. 

Experience also shows that the per- 
cent of aldehydes increases or de- 
creases with the fuel air ratio. When 
this ratio is kept below the safe limits, 
the aldehydes produced can hardly be 
detected by smell and are far below the 
irritation limits. In effect, then, the 
diesel provides an automatic carbon 
monoxide signal, for if operated over- 
long in a poorly ventilated area, the 
smell of aldehydes gives warning of 
carbon monoxide long before the con- 
centration approaches the danger 
limit. 

The problem of hot exhaust mani- 
folds and gases is not as critical with 
diesels, too, because the more efficient 
combustion cycle results in lower ex- 
haust gas temperature. Using a water 
muffier and proper exhaust baffling, 
the temperature of the exhaust gases 
is reduced to about 200 F at the tail 
pipe—a safe temperature for prac- 
tically any hazardous area. (Paper, 
“Diesel Engines in Fork Lift Trucks,” 
was presented at SAE National Diesel 
Engine Meeting, St. Louis, Oct. 31, 
1952. It is available in full in multi- 
lithographed form from SAE Special 
Publications Department. Price: 25¢ 
to members; 50¢ to nonmembers). 
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IMAGINE TRYING TO GET 
IN (HERE\TO HOLD NUTS! 


No Problem At All With... 


WMONDILAWID 
Welding Nuts 


With Midland Welding Nuts pre-mounted* in 
inaccessible places, there is no need to hold the 
nuts while attaching other parts. 


*THIS IS ALL YOU DO — Just insert collar of Midland 
Welding Nut in hole for bolt or screw, resistance weld 
the Nut in place, and the Nut is there for the life of the 
job. Nuts can be fed automatically to the resistance welder. 


Write for facts about these better connections at less cost. 


The MIDLAND STEEL PRODUCTS COMPANY 
6660 Mt. Elliott Ave. ° Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 


Manufacturers of 


AIR AND VACUUM AIR AND ELECTRO-PNEUMATIC 
POWER BRAKES DOOR CONTROLS 


AUTOMOBILE AND 
TRUCK FRAMES 





Baltimore Section Donald A. MacLean (M), James H. 
“g: J. Kenneth Gardner (A), Joseph J. MacMaster (J), Alexander H. McCuaig 
New Members Qualified Hock (A). Arne P. Rasmussen (M). = ae - oe _ A “na 
ae Rate. oes 1narles Row (M), Robert J. Twaddle 
These applicants qualified for ad- G0rdon A. Sossich (A). (J). 
mission to the Society between March 
10, 1953 and April 10, 1953. Grades 
of membership are: (M) Member; (A) Roy Douglas Jolly (A), A. W. Philips Central Illinois Section 
Associate; (J) Junior; (SM) Service ‘A). Kenneth R. Allen (J), Donald Edvin 
Member; (FM) Foreign Member. Cain (J), George P. Koch (J). 
Buffalo Section 


Philip S. Rogers (M). 


British Columbia Section 


Chicago Section 
Atlanta Group Canadian Section John T. Arima (J), M. D. Burrows 
Fred L. Weinheimer Jr. (J) Horace Cook (A), H.R. Elstone (A), ‘M), Richard John Eisenach (J), 
James H. Graas (J), Robert O. Isen- 
barger (M), Robert D. Lamont (A), 
Francis P. Luzzo (A), George W. 
Morris (M), Milton C. Neul (J), Christ 
A. Oppegard (M), Jerry F. Pavelka 
(J), Earl B. Pridmore, Jr. (J), Loyd 
Pylat (J), Elmer H. Snyder (M), A. E. 
Weimann (A), Robert D. Wright (M). 


ROCKFORD = 


Philip H. Snoberger (J). 


Cleveland Section 


Reno P. Aguilano (J), Albert Edward 
Boffey (J), Harry M. Bramberry (M), 
Eugene P. Durack (A), Robert A. Ed- 
monds ‘(M), Cornelius Fiocco (J), 
Frank A. Flower (A), Richard W. Gent 
(M), Thomas A. Healy (M), William 
Manson Leavens (M), Michael Minich, 
Jr. (J), Ralph E. Mottin (J), William 
G. Patriquin (A), Karl A. Roesch (M), 
Russell Clarke Savage (A), Forrest E. 
Smith (M), Robert V. Snyder (M), 
Kenneth Joseph Sorace (M), Bernard 
A. Spon (J), John H. Waldorf (A), 
James Howard Walters (M), Russell 
S. Wetzel (M), Jerrold B. Winther 
(M), Carl E. Zowasky (M). 


Dayton Section 
William A. Frye (J), 2nd Lt. David 
G. Vitti (J). 


Detroit Section 


Twice the Work of a Work Horse a a i ia ia 
i (M), Garner T. Baldwin (M), Robert 
Twice the Speed of a Race Horse Send for This | Baxter (4), Francis L. Bedard (J), 
H d Bulleti Leo B. Bielecki (M), George Albert 

ve 0° P ancy ulletin Bigham (J), Herman F. Borcherts 

The Crosley FarmOroad “goes to town” plowing, Shows typ- (84), Doneld Charles Bosker (3), Gan- 


: . . i ; ical instal- : ford Brown (J), Miles M. Brubaker 
harrowing, cultivating, mowing, raking and numerous pie aes ; (J), Jackson G. Byers (J), Robert F. 


other farm jobs — then carries the family and ROCKFORD Carlson (J), Robert Chapman, Jr.-(J), 
CLUTCHES and POWER John A. Cummings (M), Donald J. 


produce to town quickly, comfortably and econo- axe OFFS. Contains | Deitrick (M), Moris D. Drake (J), 
; , : F : Charles W. Duffy (A), James H. Fen- 
mically. ROCKFORD CLUTCHES contribute to the diagrams of unique ner (J), Jack Andrew Fleming (M), 


ols . ; ; applications. Furnishes W. I. Fowler (M), Coral W. Fries (A) 
sturdy dependability of this versatile unit. Let gummy capacity tables, aan X dha ti. den O 


ROCKFORD clutch engineers help with your power AVY] dimensions and | Gruber (M), Herberth Edward Head 
complete spec- (A), H. R. Holmes, Jr. (M), Andrew 


transmission control problems. BSS fications. D. Hopkins (M), Ted Karmazin (J), 
Michael R. Krause (M), Elvin E. Lee 


BORG (J), C. Robert Lomneth (M), Arthur 
ROCKFORD CLUTCH DIVISION waewse Mader (M), Anthony O. Maloney (M). 


316 Catherine Street, Rockford, Iilinois, U.S-A 
Continued on Page 131 
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Eaton 2-Speed 
xle Trucks | 
cost less to run, 


less for upkeep, 


mien 


More than 
a Million-and-a-Half 


in Trucks Today! Sw, 


and last longer 


Eaton 2-Speed Axles make available twice the conventional number of gear ratios, 
permit engines to run in their most efficient and economical range at all times, 
reducing stress and wear on vital parts. Eaton’s exclusive planetary design, forced 


feed lubrication, and extra rugged construction cut maintenance cost. Working or 


trading—performance records prove Eaton 2-Speeds make trucks worth more. 


— AXLE DIVISION ———— 
MANUFACTURING COMPANY 


CLEVELAND, OHIO 
PRODUCTS: Sodium Cooled, Poppet, and Free Valves « Tappets « Hydraulic Valve Lifters « Valve Seat Inserts . Jet 


Engine Parts » Rotor Pumps « Motor Truck Axles « Permanent Mold Gray Iron Castings « Heater Defroster Units « Snap Rings 
Springtites « Spring Washerse Cold Drawn Steel+« Stampings« Leaf and Coil Springs «Dynamatic Drives, Brakes, Dynamometers 





PLAIN S | . EATONITE-FACED 
VALVES % : VALVES 
FREE SODIUM-COOLED 
VALVES VALVES 


Longer Valve Life for ALL Engines 
in ALL Types of Service 


EAT ON MANUFACTURING COMPANY 


General Offices: CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 


& PRODUCTS: Sodium Cooled, Poppet, and Free Valves © Tappets ¢ Hydraulic Valve Lifters » Valve Seat Inserts « Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings « Heater-Defroster Units e Snap Rings 
Springtites « Spring Washers « Cold Drawn Steel « Stampings « Leaf and Coil Springse Dynamatic Drives, Brakes, Dynamometers 





New Members Qualified 


Continued 


Gordon William McIntosh (J), Harry 
Iddings Miller, Jr. ‘A), Donald H. 
Mills (M), James B. Morcom (A), 
John Milne Murray, Jr. (J), Denis A. 
Nankivell (J), Edwin A. Nielsen (M), 
Nicolaus L. Plumer (J), Milan Pribich 
(J), Frank Chester Querry, Jr. (J), 
C. C. Raymond, Jr. (M), Walfred F. 
Riutta (M), Charles H. Romans (A), 
Thomas P. Saks (A), Arthur Schwartz 
(J), Frank William Sinks (J), Robert 
R. Swanterg (J), Charles W. Thomas 
(M), Edward M. Thomas, Jr. (A), 
Sumner B. Twiss (M), Robert William 
Whiteford (J), Percy C. Whiting (A), 
Raymond J. Wilcox (M). 


indiana Section 


William L. Hudson (M), Jordan 
Phillip Jung (M), Ross Wilson Mc- 
Cormick (J), Donald G. Stong (J). 


Kansas City Section 


James A. Black (A), John W. Brooks 
(J), Hubert M. Fayman (A), Donald 
C. Hays (M), Robert James Hengel 
(A), William D. Hoener (A), Jay L. 
King, Jr. (M), Allen L. Newton (A), 
Arthur E. Patterson, Jr. (J), Lawrence 
Gene Scott (J), Charles A. Slater, Jr. 
(M), Daniel H. Smith (J), Ralph 
Irvon Spencer (M), Andrew J. Sutton 
(A), Robert G. Swift (M), John Ed- 
ward Wolcott (J), H. D. Yantzi (J). 


Metropolitan Section 


Robert N. Bateman (M), Charles J. 
Bitzer (M), Donald Davidson (A), 
Robert E. Franseen (M), George E. 
Fink (M), Michael Fiorillo (M), Glenn 
Ray Hershey (J), Howard Holmes 
(M), Harold R. Holmyard (A), John 
Christopher Huebner (J), Irwin D. 
Miller (J), Richard E. Nenno (M), 
Raymond G. Newman (A), John Perry 
(M), James R. Summer (J), Kenneth 
R. Swartzfeger (A), L. H. Van Dyck 
(M), Ben Wanderman (M), J. C 
Wright (A), Lewis H. Young (M). 


Mid-Continent Section 


Robert R. Kooiman (J), F. P. Tall- 
man (A). 


Mid-Michigan Section 
Harold Frederick Carr, Jr. (J), 
Harry J. Scott (M) 


Milwaukee Section 


Richard J. Heil ‘(M), Morris L. 
Hutchens (M), Lyle George Munson 
(J), Robert A. Parker (J), Andrew 
Wessel (J). 


Continued on Page 132 
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See how 


QUALITY 


is controlled OUALIY CONTROL a: | 
tohelp you |. | 


at the ame 
foundry 

level of 

production 


REDUCES UiTimaTE cosy 


~ 


~<a on . 
— 
= 


a" 
~o™ NEW BROCHURE 
“  $HOWS HOW PERMOLD KEEPS 
shal eclaae va anne gies 


AW/IN 7 IAA 


“UNDER CONTROL” 
Ask for your copy—a pictorial description that shows how 


continuous, scientific control of Permold aluminum casting 
quality, to specifications, saves you time and money. 


—_——_—— ean anna aea e — e 


THE 
,ermOic 


COMPANY 


820 West Liberty Street 
Medina, Ohio 


Please send new brochure, “Quality Control Under 
Control,” describing modern casting methods and 
facilities at PERMOLD. 


Nome_____ 
Position___ 
Company_— 


Address ales 





To cost-conscious 
Automotive Designers 


Heres how 


S.S.WHITE FLEXIBLE SHAFTS 


make possible important savings 
on instrument drives and controls 


The basic simplicity of S.S.White 
flexible shafts will go a tong way 
towards reducing the costs of pro- 
viding effective drives and controls 
for automotive accessories. 


They save on initial costs because a 
single flexible shaft replaces whole 
systems of straight shafts, bevel 
gears, belts, pulleys, etc. 


They save on assembly costs because 
they can be run between connected 
parts as readily as electric wiring, 
regardless of intervening turns, 
obstacles or distance. 


They eliminate unnecessary machin- 
ing and assembly operations because 
they can be furnished as single, self- 
contained units ready to be installed 
with a minimum of time, trouble 


and effort. 


It will pay you to examine the cost 
of your present methods of driving 
and controlling automotive parts to 
determine whether S.S.White flex- 
ible shafts can do the job better, 
more effectively and at less cost. 
The experienced cooperation of 
S.S.White engineers is at your ser- 
vice. There's no obligation. 


WRITE FOR THE FLEXIBLE SHAFT HANDBOOK 


It contains full facts and data about flexible shaft 


selection and application. Copy sent free if requested 


on your business letterhead. 


oe e 
er DIVISION 


DENTAL MFG. CO. Dept. J, 10 East 40th st. 
NEW YORK I6, N. Y. 


Western District Office ¢ 
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Times Building, Long Beach, California 


New Members Qualified 


Continued 


Montreal Section 


Jean Paul Boucher (A), Rodolphe 
Ernest Loiselle (A), Ernest Sidney 
Moore (M), Jean C. Paolucci (J), 
Lewis Kenneth Rutledge (M). 


New England Section 


Ellsworth G. Cameron (A), Daniel 
Paul Capriotti (A), William A. Marti- 
nez (A), Julius Rubin (A), Melvin J. 
Weiner (A). 


Northern California Section 


Albert . Davidson, Jr. (J), Ensign 
Nathaniel Lewis Hawks (J), Harry W. 
Nevin, Jr. (M), Ernest O. Retherford 
(A), Carl William Rhodin (M), Roy 
Eugene Van Sickle (J). 


Northwest Section 


Sidney F. Cox (M), J. H. Foster 
(M), Charles Gillis (A), Milton B. 
Hammond, Jr. (J), Aivin H. Rand (J). 


Philadelphia Section 


Robert P. Clatterbuck (J), William 
S. Flogaus (J), George W. Francks 
(M), Oliver M. Hahn (M), Joseph 
Paul Kubik (A), Earl J. Pearce (J), 
James W. Savin (M), William J. Wear 
(A). 


Pittsburgh Section 


Charles D. Auria (A), M. George 
Breyer (M), John W. Hood (M), Rich- 
ard L. Johnson (A), A. Nevin Jones 
(A), Monroe H. Kessler (M), Elgin 
Oehler (A). 


St. Louis Section 


A. J. Fuchs, Jr. (M), George K. Gil- 
bert (A), Hbt. Rich Grumman (M), 
Stanley C. Harrington (A), Robert S. 
Lemen (M). 


San Diego Section 


John B. Hurt (M), Warner S. Lowe 
(J), Robert Gordon Sharp (M), Jerry 
B. Torrance (M), Wallace W. Withee 
(M). 


Southern California Section 

Elmer C. Anderson (J), Theodore 
R. Battema (J), John A. Best (J), 
Marshal S. Caley (M), Arthur M. Cole 
(A), Warren E. Douglas (A), Raymond 
C. Forsnas (M), Richard J. Hoard 


Continued on Page 133 
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New Members Qualified 


Continued 


(M), Richard B. Huntington (J), Al- 
fred J. King (A), Peter E. King (A), 
William S. Kozica (M), Gerald Clark 
Potvin (J), Barney Joseph Sheridan 
(J), Paul F. Smith (M), Roy E. Stein- 
hoff (M), Horace W. Thue (M), Earl 
Edwin Vipond (J), Eugene W. Water- 
bury (J), William Marden Willis (M). 


Southern New England Section 


Hans J. Albrecht (M), Paul Errett 
Wolfe (M). 


Spokane-Intermountain Section 
George C. Fuller (A). 


Syracuse Section 
Robert T. Graulty (J). 


Texas Section 

James W. Amidei (A), Sam R. Bil- 
lingsley (M), D. A. Brown (A), Joseph 
J. Ciesla (J), E. J. Clements (A), R. 
L. England (A), Roy V. High, Jr. (M), 
Walter E. Kolborn, Jr. (J), John W. 
Ludwig (M), L. L. Phillips (A), Wil- 
liam Merrick Tisdale (J). 


Twin City Section 

Andrew Ambli (A), James A. Butcher 
(M), Duane C. Eckstedt (J), Robert 
Paul Lindeman (A). 


Washington Section 

Lynn L. Bradford (J), Charles J. 
Calvin (A), Laurence P. Mirick (A), 
Lt. Col. Anthony D. Nelson (M). 


Western Michigan Section 

Herbert H. Black (M), Ronald C. 
Groves (M), Charles W. Grubham 
(A), Charles T. Hardenburg (A), 
Richard C. Malott (J), Edward Orent 
(M), Elias W. Scheibe (M). 


Williamsport Group 
Kenneth R. Getz (J). 


Outside of Section Territory 


Carl Edwin Clark (J), Walter E. 
Davis (A), Marion R. Joy (M), Walter 
James Kearney (J), Ralph S. Mackey 
(J), Douglas F. Oliver (M). 


Foreign 
Cornelis Willem Stants (A), Holland. 
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than 75 amperes per square 
ksvashiha trilliais vk aihik thy idk ecegpuith talpiaiid- coat tn: oaihdanadaak 


Difficult earth-surface brush problems solved! 


Stackpole high-altitude brush principles likewise offer many 
a on difficult earth-surface applications—especially 

, chemical fumes or other adverse 
amine are involved. In a high percentage of such cases, they 
have resulted in longer brush life, minimized commutater wear 
and higher equipment operating efficiency. 


STACKPOLE CARBON COMPANY - St. Marys, Pa. 


BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT CARBON, GRAPHITE 
ond aa 1OUS METAL CONTACTS BEARING MATERIALS BRAZING FUR 
NACE BOATS - CARBON PILES. CLUTCH RINGS CONTINUOUS CASTING 
DIES DASH POT PLUNGERS ELECTRIC FURNACE HEATING ELEMENTS 


FRICTION SEGMENTS « RESISTANCE WELDING TIPS CHEMICAL CARBONS. ete 





NOW! 


A NEW PORTABLE, SELF-CONTAINED 
FORCE MEASURING SYSTEM... 


Stocked For 30 Day Delivery! 


An EMERY hydraulic weighing system, with its new, one-man portability, brings 
laboratory accuracy to your toughest weighing job. It is weather-proofed, un- 
affected by temperature or moisture, for use anywhere in your plant or out on 
the job. Accuracy to 0.1% of range in any position. Stocked for 30 day de- 
livery in capacities from 4%4-ton to 50 tons, this self-contained unit needs no 
prepared base; needs no electrical, no air, no hydraulic connections. You can 


set up a weighing station anywhere . . 


. in seconds! 


Stock units are also available with one or 
several indicators mounted in portable, 
weatherproof cases. 


Hydraulic jack, up to fifty ton capacity, 
mounted on the load-bearing surface of 
an EMERY portable cell converts the 
weighing unit into a force metering unit 

. applies an accurately measured force 
in any direction. 


WRITE TODAY FOR THE FULL STORY 


meee een 


www ew mmo ee eee eeoe ceo en 


THE A. H. EMERY CO. 


Please send information on 


Portable Hydraulic Weighing Units ( ) 
Portable Force Metering Systems ec 


Max. load 


NAME___ 


POSITION 


(Please attach to your business letterhead) 


134 


% Accuracy required 


OF EMERY PORTABLE WEIGHING SYSTEMS 


latatatatetatatetetatatatetetetetete 


NEW CANAAN 4, CONNECTICUT 
TEL. NEW CANAAN 9-9595 


tome we eee ewww ee ee wwe em ween = 


Applications Received 


The applications for membership 
received between March 10, 1953 and 
April 10, 1953 are listed below. 


Atlanta Group 


Robert E. Eason, Sr., 
Jr. 


Earl J. Tuttle, 


Baltimore Section 
Harry P. Kupiec. 


Buftalo Section 


John O. Archibald, Jr., Raymond 
Hartman, Donald Turrentine. 


Canadian Section 


Charles Ernest Comiskey, Ronald 
Patrick Davies, Wolfgang A. Kempff, 
Dennis Henry Milnes, John Green- 
wood Slaven, Louis Tereschuk, Leslie 
Arnold Thompson, William A. Trimble. 


Central Illinois Section 
Raiph J. Furstoss, T. H. Spencer. 


Cincinnati Section 
Clarence H. Slayton, Jr 


Chicago Section 


William Strock Alexander, Harry 
Butcher, Jr., W. F. Collins, Earl L. 
English, Richard L. Fleshman, Edwin 
C. Juergens, Ray E. Kath, Richard E 
Lyons, Henry B. Nelson, Jr., Emil L 
Pesek, Jack B. Phelps, Paul T. Schultz, 
Frederick A. Shen, William P. Spencer, 
Joseph G. Stieber, Nils A. Thunstrom, 
Henry A. Weatherhead. 


Cleveland Section 

Earl T. Andrews, Carl Howard 
Bacon, Robert L. Christian, Charles 
B. Collins, Frank E. Dresner, William 
J. Gardner, Thomas D. Hogen, Marius 
J. Merlin, Edwin J. Murray, Frederick 
P. Salzman, Lewis R. Schilling, Robert 
Lewis Shaw, Russell L. Smith, Frank 
L. Snyder, Walter Everett Stewart. 


Dayton Section 


James E. Ballmer, Al Erhart, Leon 
Hall Fish, William A. Sponzilli. 


Detroit Section 

John Adams, Fred D. Barton, H. 
A. Berker, Ralph Frank Berlucchi, 
Charles Henry Boehm, Robert F. 
Busuttil, E. D. Caldwell, E. P. Carr, 
Carl Chakmakian, Girard N. Conti, 
Donald J. Curran, Edward D. Dall, 
Peter L. DeVries, Fred N. Eaton, Wil- 
liam Benjamin Edmiston, Lothrop M. 
Forbush, Charles Vernon Frizzell, 
Carlo C. Fulco, John C. Guenther, 
Lawrence Joseph Heiser, Theodore R. 
Hoopes, Steve S. Hurite, Carl L. 
Kalitta, Joseph Kechis, Orville Paul 
Kesling, Floyd G. Lawrence, Henry J. 


Continued on Page 136 
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for Universal i foytere: 


America’s leading cars—thoroughbreds of the 
road—have come a long way since the first “one- 
lunger”. During this progress, the continual step-up 
of engine power has increased tremendously the 
burdens placed on universal joints. Improvements 
in “DETROIT” Universal Joints have kept pace with 
car and truck design to help America’s vehicle manu- 


facturers achieve products of vision and initiative. 


DETROIT -2.—-«- - 


UNIVERSAL JOINTS a 
UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 





Applications Received 
Continued 
selected For Quality Lefier, Anthony J. Leonard, Daniel 
ee Wendell Lafayette Minor, Charles R. 

and Dependability Mitchell, Seaaain Mysza, Stanford 


Robert Ovshinsky, Paul S. Paulsen, Jr., 

' os Albert A. Pruchno, D. K. Rennie, 

Products bearing these familiar Steer Wt. tee Cee & 
trademarks have all established gent, Edward Metcalf Sawusch, Rob- 
ert F. Shepherd, Samuel Taran, Jr., 
Patrick J. Valant, F. E. Tayler, W. H. 
dependability. And to guard product Taylor, Harold Joseph Tuchyner, 

3 Richard George Waser, Arthur J. 
reputations, these manufacturers White, Thomas Gould Whittingham 


continue to specify castings by National 


FOR TRANSPORTATION . 
——— enviable reputations for quality and 


Hawaii Section 


Roy Goya, Charles W. Hart, Robert 
R. Rex. 


—one of the Nation's largest founders. 





Indiana Section 


Stephen Bruce Elrod, C. C. Hurl- 
burt, Leonard B. Lisher, M. F. Trevey. 


i 


Kansas City Section 
R. C. Hedglen, Eugene E. Strotheid. 


QUALITY GEARS 


un 


Metropolitan Section 


H. D. Alsdorf, Maurice Artaud, 
Thomas G. Barnes, Wallace E. Con- 
nolly, Charles C. Cozzens, Frank J. 
Dooney, Joseph T. Gushue, Malcolm 
McLoud, E. R. Noble, George F. Put- 
nam, Paul V. Richards, Edward P. Sul- 
livan, A. Stanley Thompson, Charles 
W. Yodzis. 


ai 


“a Kan 


Ss 
a Pa <> 


mi 
Ns 


| 
| 


—— 
SSS-— 
= ——— 


il 


iil 


Mid-Continent Section 
Larry N. Lynch, William L. Welch. 


Mid-Michigan Section 


a : Gerald L. Hoddy, Garnet W. Martin. 
GEMMER eR RAIA Tb co. — Russell C. Martz, David O. Smith. 
———————— Sass Milwaukee Section 


, : E : Robert H. Allen, Hugo F. Budzien, 
National's unparalleled experience in producing Gilbert H. Johnson, Clyde B. Sword. 


malleable, heat-treated malleable, and steel castings 


nen 


Wit 
HH 


“bh 


Montreal Section 
is at your disposal. Sales offices and engineering facilities Arthur M. Gittins. William Dominic 


are located at all five strategically located plants. McCullough, Roland Plourde, John 
Tristram. 
A- 5865 
PLANTS LOCATED IN Sharon, Pa., Cleveland 6, Ohio, Mohawk-Hudson Group 


Indianapolis 6, Ind., Melrose Park, Ill., and Chicago 50, Ill. Newell N. Davis, William R. Slenins. 


Ernest E. Johnson, Jr., Kenneth C 
A 16mm Technicolor film. Nerrated by Spooner. 


Edwin C. Hill, this 27-minute film tells how Mow Sashend Section 


er = is see! Se tested . Raymond Kenneth Andrew, Herbert 

used . . . how its production economy, P. Bagley, II, William B. Greeley, 

ductility, machinability, toughness Charles Forsyth Hastie, Albert S 
Kelley, Jr., Angelo F. Lucadamo, Jack 

; NAIUNAL R. Martin, Paul Polidoro, G. Eliot 

product. oe 2 Saunders, Frank Edward Wahlen. 

for group showings. 


will give you a better finished 


fom cnenarernnae Northern California Section 


NATIONAL MALLEABLE and STEEL CASTINGS COMPANY: NG yy Ray W. Daugherty, William B. 


Gripe, Donald R. Hackett, Elmer M. 
McLachlan, Edward H. Parkhurst, 
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Applications Received 


Continued 


Halbert R. Reed, Rogelio Sanchez. 


Oregon Section 
Harold G. Bogue, John L. Kruse. 


Philadelphia Section 

John R. Anderson, William T. 
Beaver, William G. Beyer, Morton 
Jacobson, John E. Mitchell, Lloyd W. 
Ream, Raymond Van Vechten, Ben- 
jamin Wayne Watson. 


Pittsburgh Section 

Charles Bello, Earl E. Bischof, Ran- 
kin J. Bush. 
St. Louis Section 


Charles J. Dinter, Jr., 
Sponsel. 


Clifford W. 


San Diego Section 

William T. Immenschuh, William E. 
Ragsdale, Joseph F. Schirtzinger, Mel- 
vin L. Williams. 
Southern California Section 


John Hawley Brooks, James A. Pad- 
den, Ivan J. Umbarger, R. A. Wagner, 
Eldon M. Wilson, Frank L. Wingo. 


Southern New England Section 

Donald Harris Amidon, John O. Em- 
merson, Donald H. Merry, James A. 
Taylor. 
Spokane-Intermountain Section 

Lytle Richard Van Dusen. 


Syracuse Section 

Blair McClenachan, Richard E. Post- 
hauer. 
Texas Section 

Howard R. Carlson, Ben F. Denny, 
Walter Gladson, B. E. Gray, Clifford 
F. Holcombe, Charles D. Kemp, Lee L. 
Rorex, J. C. Tatum. 
Twin City Section 

Robert C. Butler, Gilbert Carl Sitz, 
Lester A. Wilsey, Jr. 
Washington Section 

Allen Soong Yaplee. 


Western Michigan Section 


Armen V. Babayan, George 
Spoon, Albert E. Whitney, Jr. 


A 


Williamsport Group 
Robert W. Edwards. 


Outside of Section Territory 

Norman James Carlson, William 
James Esdale, Kingsley E. Humbert, 
Jr., Melvin Maurice Moncel, David 
Alison Shuler. 


Foreign 


Hermann Bertram, Germany; Jo- 
gendra Singh Manku, India; Harry 
Wilson, England. 
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HIGH 


Size: 
12° x 5%" x7 
12% Pounds 


Fen 
ANOTHER EXAMPLE on Tene PIONEERING... 


The HIGH GAIN POCKETSCOPE, model 
$-14-A, is an outstanding achievement in the 
field of oscilloscopes. The high vertical and hori- 
zontal sensitivities of 10 and 15 millivolts rms/inch 
respectively; frequency responses within —2 db 
from DC to 200 KC; non-frequency discriminating 
attenuators and gain controls; plus individual 
calibration voltages are but a few of the heretofore 
unobtainable characteristics of DC coupled oscil- 


loscopes. The sweep is operated in either a repet- 
itive or trigger mode over a range from 0.5 cycles 
to beyond 50 KC with synchronization polarity 
optional. All this and portability too! The incredibly 
small size and light weight of the S-14-A now per- 
mits “on-the-spot” use of the oscilloscope in all 
industrial, medical, and communications fields. 
Its rugged construction assures “laboratory per- 
formance” regardless of environment. 


WATERMAN PRODUCTS CO., INC. 


' 


PHILADELPHIA 25, PA. 


CABLE ADDRESS: OKETSCOPE 


cc 


A 
WATERMAN PRODUCTS 


WATERMAN PRODUCTS INCLUDE 


$-4-A SAR 
$-5-A LAB 


PULSESCOPE® 


PULSESCOPE 
$-11-A INDUSTRIAL POCKETSCOPE 
$-12-B JANized §=6R AK SCOP E® 
$-14-B HIGH GAIN POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 


Also RAYONIC® Cathode 
Ray Tubes and Other 


4 
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The new Super-Dome Passenger Cars of the Milwaukee Railroad are 
air conditioned to maintain comfortable temperature at all times. A 
20 ton capacity Trane Compressor and a 20 ton capacity Trane Con- 
denser in each car do this important job. Lord Mountings protect 
these Trane Units from vibration and shock and prevent transmission 
of the unit vibration to the car thus assuring passenger comfort. In 
these ultra-modern cars the passengers enjoy the benefits of healthful, 
temperate air. This is another of the many examples of Lord ver- 
satility in assisting designing engineers to solve difficult mounting 
problems. You are invited to consult with us on the application of 
Lord Vibration and Shock Mountings and Bonded-Rubber parts to 
improve the operation of your product. 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 

233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 

DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 

7310 Woodward Ave. 280 Madison Avenue 520 N. Michigan Ave Room811 Hanna Building 


LORD MANUFACTURING COMPANY ° ERIE, PA. 


: headquarters ee 
VIBRATION Con ROL 








Advertisement 


Railroad Equipment 
Protected By Lord Mountings 
A special plate form mounting 
has been designed by Lord Engi- 
neers for use as a shock mounting 
for engine-generator and motor-com- 
pressor units installed on railroad 
rolling stock. The problem was to 
design a Lord Mounting which would 
minimize the shocks of coupling and 
uncoupling cars and thus prevent 
damaging the undercar equipment 


referred to above. 


An existing Lord plate form 
mounting design was utilized with 
a steel tubing insert in the elastomer 
to increase the stiffness of the 
mounting. ‘Tooling and research ex- 
pense were thus saved by this un- 
usual application of Lord Mount- 
ings previously designed to solve 
another similar problem. 


Excessive Wear Eliminated 
By Use of Lord Mountings 

A recently designed Lord Mount- 
ing has solved a problem for a 
manufacturer of brake assemblies 
in the railroad field. A Lord Tube 
Form Mounting design was utilized 
as a joint for the brake hange 
mechanism. Through the use of rub- 
ber bonded to metal sufficient mo- 
tion was permitted to compensate for 
shock while eliminating wear on the 
pin and joint at the point of motion. 


Lord Engineers determined the 
amount of resiliency required to 
effect a firm joint while permitting 
sufficient movement to eliminate ex- 
cessive wear. An existing design 
was used with the correct elasto- 
meric compound to meet the neces- 
sary requirements. Thus a consider- 
able saving was achieved. 
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Lord Flexible Coupling 
Flies With Kaman Helicopter 


The Kaman K-5 helicopter pre- 
sents an interesting application of 
the LORD J-5329-2 flexible cou- 
pling with the Boeing 502-2 gas tur- 
bine. The function of the coupling 
in this case is to absorb the tor- 
sional vibrations of the system and 
isolate the turbine from the rotors. 
However, the unit also serves to ac- 
commodate angular or parallel mis- 
alignments due to manufacturing 


tolerances or dynamic motions. 


The unique design of the instal- 
lation provides maximum _ accessi- 
bility and economical maintenance 
through the use of concentric driv- 
ing and driven shafts. The inner 
member of this pair is the engine 
shaft which drives the coupling hub 
through a splined connection. Pre- 
compressed against the splined hub 
are the two bonded rubber coupling 
halves which transmit the engine 
torque in shear of the rubber. Four 
through-bolts connect the outer 
plates of the coupling halves to the 
driven hub and also serve as the 
safety interlock in case the rubber 
sections are destroyed. The first 
gear of the transmission is mounted 
on this driven hub and feeds power 
on through the system in to the 


helicopter rotors. 


For over thirty years the Lord 


| 
| 
| 
| 
} 


Here again you see at a glance Lord versatility in designing bonded- 
rubber components for a wide diversity of machines. The photo at 
top right shows the Boeing Gas Turbine-Driven Truck-Trailer for heavy 
cargo hauling. At the top left you see a United States Navy personnel 
boat driven by the Boeing Gas Turbine Engine. om beneath is 
the Kaman Helicopter powered by the Boeing Gas Turbine Engine; 
details are clear in the foreground. The Lord Bonded-Rubber Flexible 
Coupling designed for the transmits the power in each machine. 

Special requirements like these reach satisfactory and economical 
solutions at Lord, Headquarters for Vibration Control. We invite you 
to take advantage of more than a quarter century of design experience 
and craftsmanship. 


DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
413 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 
DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, GHIO 
7310 Woodward Ave. 280 Madison Avenue 520 N. Michigan Ave. Room 611 Hanna Building 


BUREANK, CALIFORNIA 


organization has specialized in de- 
233 South Third Street 


signing and producing Bonded Rub- 
ber Flexible Couplings, Vibration 
and Shock Control Mountings and 


Component Parts. The capabilities 


LORD MANUFACTURING COMPANY °* ERIE, PA. 


of Lord Engineering have proved j ay. 
headquarters 
Visration Co 


their worth to designers of indus- 
trial and automotive equipment in 
many diversified fields as is indi- 


cated in this instance. 
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L t Vibration Excit 
= > New MB shaker delivers 10,000 pounds force output! 
ver Ul t > Widens scope of vibration testing 
to MIL-E-5272 and other specifications! 


ERE'’s the latest—and the larg- 
H est — vibration exciter ever 
built for shake testing. Developed 
by MB vibration specialists, this 
unit incorporates all the advances 
made in the last seven years for as- 
suring dependable operation, pure 
table motion, and absence of reso- 
nances. These include specially de- 
signed table flexures, forced air 
cooling, built in protection against 
overtravel of the table and against 
misoperation of the equipment. 


This extra heavy duty, conserva- 
tively rated, electromagnetic shaker 
has the capacity and endurance to 
permit continuous testing at rated 
output. It will handle anything from 
electrical components to air-frame 
structures. 


Remember —available MB Vibra- 
tion Exciters now range from 5 
pounds output size all the way up 
to this new giant. Make MB your 
headquarters for help on vibration 
testing and other problems. 


MODEL C-100 VIBRATION EXCITER has 1%” total table 
travel. Flexure design supports heavy table loads 
without sacrificing stroke. Trunnion support per- 
mits operation in all positions from horizontal to 
vertical, and has built-in vibration isolation. Op- 
erating range: 5 to 500 cps. 


CONTROL PANEL (Model T-100) assures proper op- 
eration of equipment with interlocked controls. 
Accurate, easy, continuous control of force and 
frequency permits quick adjustments, or “scan- 
ning” over entire operating range. MB Vibration 
Meter provided; also running time meter. 


ROTATING POWER SUPPLY rated to deliver full power 
without need for power factor correction. Blowers 
cool each unit separately. Alternators feed driver 
coil of shaker, with minimum harmonic distortion. 


BULLETIN TELLS MORE 
MANUFACTURING COMPANY, INC. Containe specifications, oper- 


ating information and help- 

1060 STATE STREET, NEW HAVEN 11, CONN, ful hints on usages of the 
complete line of MB Exci- 
ters. Write for Bulletin 
1-VE7 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION @® TO MEASURE iT @®© TO GENERATE IT 
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It almost goes without 
saying that you get the automotive 
industry’s most dependable timing-chain 


drives when you specify Morse. 
You get prompt, on-schedule delivery, too. 


And simply by calling or writing, you can summon 
some of the industry’s finest engineering talent to help 
you break through barriers in timing-chain drive 


design, development, or function. 


In these ways and many others, M=TC; Morse 
means Timing Chains to the automotive industry. 


MORSE CHAIN COMPANY 
Dept. 476 @ 7601 Central Avenue e Detroit 10, Michigan 





From the Bettmann Archive 


; aa Jer. thirty-horse 


pT tale Mle Meat ela la 








DEADWEIGHT 


THIS TANKER CARRIES 155 EXTRA GALLONS OF PAYLOAD AT 

NO EXTRA COST... because 932 Ibs. of unneeded weight were 

trimmed from the unit by BROWN STEEL TANK COMPANY, Minne- 

apolis 14, Minn. To assure ample stamina for carrying 7,000 gal- 

lons of gasoline under all sorts of conditions, the builder utilized 

a high strength, low nickel alloyed steel trade-named COR-TEN 
. produced by U. S. STEEL CORPORATION. 


OF TANK TO PERMIT 


G32 Lbs, Additional Feyload 


costs and production time per unit structure. 


Stretch your dollars by cutting deadweight. 
Redesign your transport units to utilize low 
alloy high strength steels containing nickel. 


Every pound trimmed off not only saves fuel, 
but lessens wear on tires and brakes . . . reduces 
operating expense and increases revenue per 
ton mile. 


Thin, light sections of low alloy high strength 
steel containing nickel permit substantial weight 
reductions by providing the same strength as 
thicker, heavier sections of plain carbon steel. 


Compared to carbon steels of equal strength, 
these nickel alloy steels show superior behavior 
in fabrication, including welding and cold form- 
ing, frequently effecting a decrease in working 


THE INTERNATIONAL NICKEL COMPANY, INC. 


The ability to resist many types of corrosion is 
another valuable characteristic of low alloy 
high strength steel sheets containing nickel. 
This property helps to lengthen the service life 
of vehicle bodies. 


These steels containing nickel along with other 
alloying elements, are produced under various 
trade names by leading steel companies. Specify 
nickel alloyed steels to save weight without 
sacrificing strength and safety. 


At the present time, nickel is available for end 
uses in defense and defense supporting indus- 
tries. The remainder of the supply is available 
for some civilian applications and governmental 
stockpiling. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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Lockheed Calling Engineers 
to a better future... 

a better life... 

in California 


Better 
Working 
Conditions 


On the job, you work in 
an atmosphere of vig- 
orous, progressive 
thinking. Personal initiative, new ideas are encouraged. 
Frequent conferences iron out problems, keep work rolling 
smoothly. You work with top men in your profession — 

as a member of the team known for leadership. 


New design ideos spring from 
spontaneous conferences such as these 


Better 
Future 


You have a future at 
Lockheed—not just a 
job. For Lockheed is 
building planes for de- 
fense, planes for the 
world’s airlines. The 
planes of tomorrow are being designed today in 

Lockheed’s long-range development program. 


Special training courses prepare 
you for promotion 


Special training courses in management and various 
phases of aeronautical engineering help prepare you for 
the future and promotion. Ask any of the 5,000 

who wear 10-year pins whether or not 

there’s a career and security at Lockheed. 


There’s more to a job at Lockheed 
than eight hours’ work a day. 
There's the friendly spirit of 
progress —of getting things done — 
that makes work so much more 
stimulating. There’s the better 

life you live—just because you live 
in Southern California. There’s 
the future that offers you and your 
family security and advancement 
with the leader in aviation. 


Better 
Living 
Conditions 


Every day, you get a 
“bonus” at Lockheed — 
in the better living con- 
ditions. The climate is beyond compare. Recreational 
opportunities are unlimited. Golf, fishing, the patio life at 
home can be yours 12 months a year. And your high 
Lockheed salary enables you to take full advantage 

of the climate and recreational opportunities. 


Outdoor life prevails in Southern 
California the year around 


To Engineers with Families: 


Housing conditions are excellent in the Los Angeles area. 
Thousands of rental units are available. Huge tracts for home 
ownership are under construction now. Thousands of homes 
have been built since the last war. Lockheed counselors 

help you get settled. Educational facilities also are excellent. 
The school system offers your children as fine an education 
as can be obtained anywhere. Elementary and high 

schools are conveniently located. Junior colleges and major 
universities abound—2] are in the Los Angeles area. 


Lockheed also offers: 


Generous travel allowances + Outstanding Retirement Plan 

+ Vacations with pay +» Low-cost group life, health, accident 
insurance + Sick Leave with pay +« Credit Union, for savings 
and low-cost financing « Employees’ Recreation Clubs 

« Regular performance reviews, to give you every opportunity 
for promotion + On-the-job training or special courses 

of instruction when needed. 


IMMEDIATE OPENINGS FOR: 


Aerodynamicists Numerical Mathematical 
Airplane Specifications Engineers Analysts 
Ballistics Engineers Research Engineers 
Design Engineers ‘‘A” & “B” Scientists 

. : : for systems analysis and 
Engineering Drawings Checkers military operations research 
Flight Test Engineers “B” Service Engineers 
Flutter and Vibration Engineers Servomechanism Engineers 
Instrumentation Engineers Stress Engineers 
Jr. Engineers —Draftsmen ‘‘A”’ Structures Engineers 
Jr. Engineers —Draftsmen “B” Weight Engineers 
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Send today for free illustrated brochure describing life and 
work at Lockheed in Southern California, Use this handy coupon. 


Mr. M. V. Mattson, Employment Manager, Dept. SAE-4 


LOCKHEED Aircraft Corporation Burbank, California 
Please send me your brochure describing life and work at 
Lockheed. 

My Name 

My Street Address 

My t ity and State ad 


y Fie of Engineering 
Aircraft experience is not necessary for a job at Lockheed. It's 
your general engineering background—your aptitude—that counts. 
Lockheed will train you to be an aircraft engineer—at full pay. 
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Three-piece accelerator rod 
simplified to one piece 


ST re i ad 


Rf > . (, ‘ . ; | NOTE the ex- 
“—~y ao, y ) ‘ , i a clusive patented 
es Ce, S A Yi Pa Bundyweld beveled 


aE ee be Ele 


WHY BUNDYWELD IS BETTER TUBING 
4, If Za 


edges, which afford 

f a smoother joint, 

Bundyweld starts as continuously rolled passed through a fur Bundyweld, double- absence of bead 
a single strip of twice around later nace. Copper coat walled and brazed 

copper-coated steel ally into a tube of ing fuses with steel through 360° of wall : and less chance 

Then it's... uniform thickness, and Result... contact. at for any leakage. 


Bundy Tubing Distributors and Representatives: Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. 7 Chattanooga 2, Tenn.: Peirson-Deakins Co. 823-824 Chattanooga 
Bank Bidg. . Chicago 32, tll.: Lapham-Hickey Co. 3333 47th Place . Elizabeth, New Jersey: A. B. Murray Co., inc., Post Office Box 476 * Philadelphio 3, Penn.: 
Rutan & Co. 1717 Sansom St o San Francisco 10, Calif: Pucific Metals Co., Ltd. 3100 19th St . Seattle 4, Wash.: Eagie Metals Co. 4755 First Ave., South 
Terente 5, Ontario, Caneda: Alloy Metal Soles, itd. 181 Fleet St. East © Sundyweld nickel and Monel tubing is sold by distributors of nickel and nickel alloys in principal cities. 
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Vigilance of Bundy engineers resulted in redesign of three-piece accelerator rod (top) to one-piece unit 
made entirely of Bundyweld (bottom). Part quality was improved, cost lowered. Can we help you, too? 
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A Bundy customer’s accelerator- 
rod design called for a threaded rod 
and a ball-end to be mechanically 
held in opposite ends of a piece of 
formed 4” 0.D. Bundyweld Tubing. 


While we produced the rod accord- 
ing to specifications, our engineers 
took a'good hard look at the part. 
They soon came up with a simple, 
sound idea to produce a stronger, 
more durable part at less cost to 
our customer. 


You see the result above—a one- 
piece accelerator rod of Bundyweld 
Tubing threaded on one end, ex- 
panded and formed into a ball at 
the other. Perhaps you can see 


BUNDY TUBING COMPANY e 
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several factors that will work to 
your advantage, too. 


Take Bundyweld itself, forinstance. 
It’s the automotive industry’s 
standard of dependability. It’s the 
only tubing double-walled from a 
single strip, copper-bonded through- 
out 360° of wall contact. It has high 
tensile strength, high yield strength, 
high fatigue limit. And, of course, 
there’s almost nothing that it won’t 
take in the way of fabrication 
beating. 


When you hand us the design for 
a tubing part, we’re geared to pro- 
duce it in volume to your specifica- 
tions—thanks to Bundyweld and 
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thanks to our skilled men and 
Bundy-developed bending ma- 
chines. But if we can suggest a 
cheaper way of making the part or a 
way of improving it, or both, we’ll 
speak up. It’s our policy to do so. 
If you’re set up to handle your own 
fabrication operations, however, 
we'll be glad to ship you clean 
straight lengths of Bundyweld. 


For an improved, lower-cost ac- 
celerator rod—or for that matter, 
for leakproof brake, gasoline, and 
oil lines, talk things over with a 
Bundy tubing specialist. Call, write, 
or wire Bundy Tubing Company, 
world’s largest producer of small- 
diameter tubing. 


DETROIT 14, MICHIGAN 


Bundyweld lubing 


DOUBLE-WALLED FROM A SINGLE STRIP 
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Only twin-engine 


transport that makes regular flights 


U nique among twin-engine aircraft is the 
Navy’s Douglas R4D-8. On orders, this 
transport can take off at San Francisco 
and safely wing its way across 2,562 
miles of open Pacific to Hawaii. 

Born of the Douglas DC-3, 
best known airplane, R4D-8 is longer, 


world’s 


Enlist to fly with the U.S. Navy 


Depend on DOUGLAS 


to Hawaii, the Navy’s 


Douglas R4D-38 


more powerful and flies on new swept 
wings. It carries 2,800 more pounds of 
payload 45 m.p.h. faster than its famous 
parent. Ceiling and range are greater. 
Passenger and freight loading are easier, 
quicker. And along with its improved 
performance, the Douglas R4D-8 still 


——— 


combines DC-3 reliability with twin- 
engine economy. 

Development of the R4D-8 is another 
example of Douglas leadership in avia- 
tion. Planes that can be produced in 
quantity to fly faster and farther with a 
bigger payload are a basic Douglas rule. 


First in Aviation 
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CORPORATION 


CARNEGIE 


PENNSYLVANIA 


§ 


ah Yh 


In the broad electric heating field, from domestic ranges to 
heavy-duty industrial units, Superior 430 Stainless enjoys time- 
tried favor. @ Used for trim rings, coil supports and medallions 
of range elements, this sturdy steel stays bright, stands up to 
heat, resists abrasion. As sheathing for high-temperature strip, 
ring, tubular and cartridge heaters, Superior 430 Stainless 
fabricates smoothly, easily and resisis corrosion. 

@ Our 430 Stainless is available in easy handling coils. Write/ 





MeQUAY-NORRIS 


PISTON RINGS 
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Manufacturers have recognized the 
engineering and production skills 
of McQuay-Norris in the piston ring 
field for more than 42 years. 
For Piston rings to meet every requirement 
—no matter how exacting — 


our engineering know-how is at your disposal. 


MCQUAY-NORRIS MFG. CO. e ST. LOUIS 10. MO. 
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| TOCCO 
INDUCTION HARDENED 


CYLINDER BORES... 


for much longer 
engine wear-— 
at much lower cost 


PROBLEM: 


Cylinder liners cost a lot of money, and, of course, 
they take up space that could be used for gen- 
erating extra horsepower. 

As a result engine builders, hoping to abolish 
the need for liners, experimented with various 
hard alloy irons that can furnish desired hard- 
ness in the cylinder bores. 

However, these hard castings were extremely 
difficult to machine, and they cost several dollars 
per casting extra. 


This important development is typical of the way TOCCO works hand-in-glove 
with the Metal Working Industry to improve products and lower costs. 
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SOLUTION: 


Now TOCCO® has developed and patented a 
process for Induction-hardening the cylinder 
bores of conventional, cylinder-iron castings. 
The blocks are easy to machine, yet cylinder bores 
are very hard to a depth of about 6”. This depth 
of hardness permits several re-honings with no 
loss of hardness in the cylinder bore. 


The cost?—less than half the extra cost of alloy 
iron cylinder blocks. 


see our catalog in 


Let Ll 
Lee eT| 
CATALOGS 


Mail Coupon Today 
THE OHIO CRANKSHAFT CO. 
Dept. Q-5, Cleveland 1, Ohie 


Please send copy of “Typical Results of 
TOCCO Induction Hardening and Heat 
Treating” 


Name 
a a i are 
Company 


Address__ sesiciiiaialieaialet ea 
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proving services and cutting operati 
ating costs. 
SCINTI 
LLA MAGNETO DIVISION © 
F 


SIDNEY, NEW YORK é 
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NCH OFFICES Previdencia Avenue, Burbank, Calif 
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Engineered Steering 


Passenger Cars 


Cross Steer 


Center Arm Steer 


Haltenberger Linkage ( 
Ahead of Axle 


STEERING LINKAGE must be developed to meet the requirements of many 
different car designers. Thompson's ‘Steering Engineers” have worked 
closely with car builders for over 35 years to improve steering—to make it 
safer, easier and more economical. 

Steering linkage units must provide more strength and accuracy and greater 
freedom of movement at the sockets because of the accent on easy steering, 
car design advances, road speed and increased loads on suspension and 
linkage. 

Improvements on modern automobiles—reduction of space due to front 
wheel brakes—re-distribution of car weight by relocation of engines—in- 
creased movement of front wheels due to more efficient suspensionand precise 
location of linkage parts with relation to high point on the gear —neces- 
sitated better and far more complicated steering units. 

Illustrated are 3 of the types of steering linkage found on current-model 
automobiles. The Detroit Division of Thompson Products has many other 
variations of steering units designed for passenger cars as well as for trucks 
and tractors. We welcome the opportunity of submitting them for your ex- 
amination. Please contact us. 


YOU CAN COUNT ON... 
Thompson ® Products, Inc. 


DETROIT DIVISION 
7881 Conant Avenue e@ Detroit 11, Michigan 
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Model 71-A—A narrow- 
rind springless seal for 
needle bearings and other 


Model 65—A _ general limited space applications. 


purpose gorter spring 
seal for moderate 
speeds. 


a 


Model 64—A strong 
double spring secl for 
heavy duty service on 
large shafts. 


Model 53 KLOZURE applied to a shaft to 
Model 63—A general protect the ball bearing. 
purpose finger spring seal 
for normal and high speed 
service. 


Model 91-B—A narrow-rind 
secl with synthetic rubber 
outer covering for soft metal 
housings. 


8 pment KLOZURE Oil Seals protect costly bearing installations; they prevent break- 


downs and resulting losses in production. That’s why many manufacturers of machine 


tools, gears, speed reducers, and other equipment have standardized on Garlock KLOZURES. 

The standard sealing element in the Garlock KLOZURE is made of a synthetic rubber 
compound that is oil-resistant, non-porous and non-abrasive. Special elements, such as “Teflon” 
for strong acids and silicone rubber for extreme heat, are available. The metal cases are pre- 


cision die-stamped. 
These superior oil seals are made in a complete range of sizes and in many models; several 


are illustrated. Write for KLOZURE Catalog No. 10. 


Branch Offices in Principal Cities 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


cartock K|ozure Oil Seale 


*R er r mar 
rate fence FOR ALL TYPES OF BEARINGS ees 
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eA 
here... 


bY 
hauling job! 


Smooth, Sure-Acting Bendix-Westinghouse Air Brakes 
Step-up Schedules, Safety and Profits on Rugged Runs! 


How would you like to help your truck customers shorten trip 
schedule time? Step up driver efficiency? Increase their margin 
of profits? Obviously, you would . . . and you can by simply 
taking a tip from the men who operate the big rigs over the 
rugged Rocky Mountains. Here, under the toughest, most 
demanding conditions, fleet records show Bendix- 
Westinghouse Air Brakes help answer all three questions. 
That's because these mighty brakes deliver the extra stopping 
power and performance that assure maximum control—anywhere, 
any time. As a result, unnecessary slowdowns are elimi- 
nated because drivers know they can stop. Thus, trip 
speeds can be increased, heavier payloads carried safely. In 
addition, Bendix-Westinghouse Air Brakes require less main- 
tenance—overhead comes down because trucks stay on the 
job instead of piling up expense in the shop. So just add 
up all the advantages. No matter what type trucks you manu- 
facture, give your customers the benefits of added performance 
and profits by specifying Bendix-Westinghouse, the world's most 
tried and trusted air brakes! 


Beacixfffestnghouse 
Same THE WORLD'S MOST TRIED AND TRUSTED 


AIR BRAKES 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY + ELYRIA, OHIO + BERKELEY, CALIF 





CONVAIR. 340 


tM lisic Ml MSNA TM OM eMail msi 

is famous for — building power packages — power pack- 
ages for the Convair 340 — and other world-famous commercial and 
military planes. Of course, Rohr aircraftsmen do more than this. Currently 


they are producing more than 25,000 different parts for all types of airplanes. 


WORLD'S LARGEST PRODUCER i OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


Pibie Piageeel iceleuilel me CHULA VISTA AND RIVERSIDE CALIFORNIA 
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Series M2-300 Vickers Hydrau- 
lic Motors made in three sizes 
with 3 styles of mountings. 


Series M2-200 Vickers Hydrau- 
lic Motors made in two sizes 
with 2 styles of mountings. 


ICKERS 


BALANCED VANE TYPE 


HYDRAULIC 


Series M2-400 Vickers Hydraulic 
Motors made in two sizes with 


3 styles of mountings. 


Now in production are two more series of Vickers 
Balanced Vane Type Hydraulic Motors. They are now 
available in nine sizes and have normal horsepower 
ratings to 28.5 hp. Among the important features of 
these simple and rugged hydraulic motors are: (1) more 
horsepower for less money, (2) hydraulic balance for 
longer life and iess maintenance, (3) automatic wear 
compensation, (4) dynamic balance and quiet opera- 
tion, (5) exclusive “rocking beam” construction. Get in 
touch with your nearest Vickers Application Engineering 
office for further information; ask for new Bulletin M-5103. 


WICKER Incorporated 


DIVISION OF THE SPERRY CORPORATION 


1440 CAKMAN BLVD. © DETROIT 32, MICH. 
Application Engineering Offices: ATLANTA «+ CHICAGO (Metropolitan) 
CINCINNATI « CLEVELAND « DETROIT + HOUSTON + LOS ANGELES 
(Metropolitan) » NEW YORK (Metropolitan) » PHILADELPHIA (Metropolitan) 
PITTSBURGH + ROCHESTER + ROCKFORD «+ SEATTLE «© TULSA 

WASHINGTON «+ WORCESTER 


Series M2-500 Vickers Hydraulic wi ele 
Motors made in two sizes with 2 Bis Writ 
styles of mountings. ; : 


ENGINEERS Pe Te 4 2 OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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“U.S.” Research perfects it... 


“U.S” Production builds it 


In the great laboratory in the United States 
Rubber Company plant at Fort Wayne, scien- 
tists and engineers are working on problems in- 
volving rubber-to-metal parts and plastic parts 
for the automotive industry. They have at their 
command one of the most modern and exten- 
sive laboratories in existence — equipped with 
all the latest research and development facili- 
ties. “U.S.” RESEARCH PERFECTS IT. 
And then in the great Fort Wayne plant it- 
self, ideally located for “on-the-doorstep” serv- 
ice to the automotive industry, skiiled men pro- 


UNITED 


STATES 


duce the rubber-to-metal parts and precision 
molded rubber and plastic parts, and precision 
extrusions that make equipment last longer, 
ride more comfortably, more economically. 
“U.S.” sales engineers are right on your 
doorstep—-at New Center Bldg., 7430 Second 
Ave., Detroit 2. They are your contact with 
the Fort Wayne laboratory and plant. And re- 
member, the “U.S.” experts have solved many 
and many a problem when all others had given 
up. For full information, write to address below. 


RUBBER 


“U.S.” Research perfects it 
“U.S.” Production builds it 


COMPANY 


Automotive Sales, Mechanical Goods Division, New Center Bldg., Detroit 2, Michigan 
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series 5001 + internal type 
for bore diameters from: .250 — 1.456 in. 


series 5101 - external type 
for shaft diameters from: .188 — 1.438 in. 


EOS LETC ES 


hoon WALDES TRUARC RETAINING RINGS : 


Take up end-play resiliently, damp vibrations and oscillations. 
Bent like a bow out of plane at horizontal center line. The 
bowed Truarc ring acts in axial direction like a floating spring 
without losing its tight grip against the bottom of the groove. 


Maximum resilient end-play take-up: .015” to .020” 


depending on size of ring. 


Te a ee See es oe Rs £y VE aes 


series 5002 - internal type 
for bore diameters from: 1 — 10 in. 


series 5102 - external ide 


for nen diameters from: 1 — 10 in. 


beveled WALDES TRUARC RETAINING RINGS 


Take up end-play rigidly. When the ring is contracted (or 
expanded), the tapered edge acts like a wedge moving 
deeper into the groove and shifting in an axial direction 
vatil the ring abuts the machine part. 

Maximum end-play take-up, depending on ring size: 
internal types, .005” to .043”; external types, .005” to .040”. 


oi ea es a 


WALDES TRUARC is much more i a better way to hold parts together 


Thousands of manufacturers have already found that 
Truarc Retaining Rings cut production costs and speed 
assembly by simplifying product design. But that's not all. 

Waldes Truarc engineers have extended the use of 
retaining rings by developing rings that perform addi- 
tional functions while acting as retaining shoulders. Those 


SEND FOR NEW CATALOG > 


TRUARE 


REG. U.S. PAT. OFF. 


shown here take up end-play, compensate for wear and 
varying manufacturing tolerances. 

No matter what your problem, there's a Waldes Tru- 
arc Ring designed specifically to solve it. Send us your 
drawings, your questions—Waldes Truarc engineers will 
work with you, at no obligation. 


Pe Be ee 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 


Please send me the new Waldes Truarc Retaining Ring 


catalog. - 
(Please print) 


Nome 
Title 
Company 


Business Address 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AMD PLIERS ARE PROTECTED BY ORE OF MORE OF THE FOLLOWING 
U.B. PATERTS; 2.362.047; 2.362.048. 2.416. 054, 2.420.921. 2.426.341, 2439 7805. 2.441.646 2.456.168 
2.463.300; 2.463.303; 2.467.602; 2.467.603; 2.491 306; 2.509 081 AND OTHER PATENTS PERDING 


State 


r 
l 
| 
| 
1 
l 
| 
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! 
1 
! 
1 
1 
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95% 


Of All Alloy Steel Jobs 


Can Be Handled 


Are you using special grades of alloy steel for jobs 
that can be done just as well with standard grades? 

Applications, either military or civilian, that really 
justify the use of special steels are relatively few. And 
these are generally cases where resistance to heat, 
corrosion, and low-temperature impact are the main 
considerations. 

In practically all other engineering applications 
AISI standard alloy steels will quench out to the 
desired hardness. One major advantage of standard 
grades is that chemical ranges generally fall within 
closer limits than those of other-than-standard grades. 

Standard methods of heat-treatment can be used, 


and property ranges can be anticipated to a close 


BETHLEHEM 


degree. And when you adhere to standard grades, 
you will usually get faster delivery service; and your 
inventories will be lower, with less capital tied up 
in slower-moving special grades. 

We at Bethlehem Steel manufacture and sell the 
entire range of AISI grades and special-analysis steels 
as well as all of the standard carbon steels. Our 
metallurgists are experienced in solving problems 
that pertain to all types of steel, and you can count 


on them for unbiased advice. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


Auta 


STEELS (ig 


> 
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No wonder your shop squawks, these days, 
about every job that calls for skilled 


“Where'’ll I get the OPERATORS operators: 


for 12 reams per unit?’’ What can you do about it—without sac- 
rificing product quality? Well, you can 


|% ry , 
tm] rp 


J EW THAT] 


"COMPO" and 'POWDIRON" bearings 


(porous bronze) (sintered iron) 


They need no reaming! A simple press fit sizes them to accurate as-installed 1|.D. 
Most of the time, they do away with the need for oil holes 
and fittings. That cuts out drilling and tapping operations. 
Tell Production how these bearings speed up output. 
Tell Management how they reduce costs. 


Tell Sales how long they last, with little or no attention. 


You'll find all the facts you need on these oil-retaining bearings— 
products of Bound Brook powder metaliury—in our bulletins on advantoges, 


opplication, installation, sizes. Just write for your copies. 
dial i AR K 
“POWDIRON” 


Buy Bound Brook —_{#0vno #00: OIL-LESS BEARING COMPANY 


Bound Brook, N. J. Bound Brook 9-0441 
MANUFACTURERS OF BEARINGS AND PARTS © ESTABLISHED 1883 
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¢ Stampings, not castings 

¢ Welded for strength 

¢ Easily adapted to most power units 
¢ Air-cooled—Oil cooler can be added 
© Leak-proof construction 


¢ Low-cost manufacturing 


Long Torque Converter for 


INDUSTRIAL and AUTOMOTIVE applications 


LONG MANUFACTURING DIVISION « 


New design and manufacturing methods 
permit us to combine top performance 
and low cost in Long torque converters. 
Already in high-volume production for 
passenger car use, they can be readily 
modified to many industrial applications. 
Eleven and 12-inch diameters cover a 
range of engines from 90 to 200 pounds- 


BORG-WARNER CORP. ¢ 


feet torque, depending upon nature of 
service. With torque ratios at stall of 2.1 
to 1 and efficiencies over 90%, they 
should simplify many power transmission 
problems. We are prepared to extend the 
engineering cooperation required to in- 
sure a Satisfactory installation. Your in- 
quiries are invited. 


Ls 7 
of Quality Manufacturing for _ 
“=the Automotive Indu’s! 


“NNER ReeeES 


TORQUE CONVERTERS e 


CLUTCHES e 


RADIATORS” e 
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DETROIT, MICH. AND WINDSOR, ONT. 


OIL COOLERS 


HIGH-TENSILE STEEL 
DECK HINGE 


for 


* 
High Strength N-A-X HIGH-TENSILE, having 50% greater strength than 


mild carbon steel, permits the use of thinner sections 

—resulting in lighter weight of products. It is a low-alloy 

° teel—possessing much greater resistance to corrosion than 
with Ex. e ms aah greater 9 , 

cell nt mild carbon steel, with either painted or unpainted surfaces, 

Combined with this characteristic, it has high fatigue and 

toughness values at normal and sub-zero temperatures and 


= 
Cold ” Forming the abrasion resistance of a medium high carbon steel— 


resulting in longer life of products. 


~ N-A-X HIGH-TENSILE, with its higher physical properties, 
Properties can be readily formed into the most difficult stamped 
shapes, and its response to welding, by any method, is 
excellent. Due to its inherently fine grain and higher hard- 
ness, it can be ground and polished to a high degree of 

lustre at lower cost than can mild carbon steel. 


Your product can be made lighter in weight . . . to last 
longer . . . and in some cases be manufactured more 
economically, when made of N-A-X HIGH-TENSILE steel, 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division : Ecorse, Detroit 29, Mich. 


ee eal 


Pre Asha ‘ 
FF hake 


Nae 


Keep your SCRAP MOVING TO YOUR DEALER 
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No job is too tough for o FLEXLOC. TOMKINS-JOHNSON uses a 
FLEXLOC on the piston rod of its revolutionary Super-Cushion 
Air Cylinder. The moker doesn't take the chance of a nut com- 
ing loose and damaging the whole cylinder. 


: Se 
What FLEXLOC 


locknuts do for you 


FLEXLOcs eliminate complicated, 
time-consuming methods of locking 
threaded fasteners. They offer simpler, 
faster application and safer, more 
dependable locking than plain nuts 
and lockwashers, castellated nuts and 
cotter pins, or nuts and jam nuts. 
And they won’t work loose. 


The reasons for all this are plain. 
FLEXLOCs are one piece—nothing to 
assemble, come apart, lose or forget. 
FLEXLOCs are all metal—have higher 
tensile than most other locknuts and 
are not affected by temperatures to 
550°F. FLExLocs are both stop and 
locknuts—don’t have to seat to lock, 
and stay put anywhere on a threaded 
member as soon as their locking 
threads are fully engaged. 


SPS can deliver any quantity of 
FLEXLOcCs in a wide range of sizes. 
Stocks are carried by industrial dis- 
tributors everywhere. Write for liter- 
ature. SPS, Jenkintown 55, Pa. 


LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 


Che feat (eee  WSIART FOR THE FUTURE 
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DUCTILE IRON PROVIDES mechanical prop- 
erties which approach those of cast steel. In 
addition, it combines the machinability and 
wear-resistance as well as the fluidity and 
castability of cast iron. 


PRODUCT AND Presence of spheroidal rather than flake 
graphite not only gives this new material 


ductility that is unique among cast irons, 


but contributes much to its other excep- 


REMARKABLE CHARACTERISTICS OF DUCTILE IRON 
1. Its elastic modulus, about 25,000,000 psi, 


increase demands is virtually unaffected by composition or 
thickness... 


2. It can provide a chilled, carbidic, abrasion- 


@ 
for Ductile lron resistant surface supported by a tough duc- 


tile core. 


3. As-cast ductile iron of 93,000 psi tensile 
strength has the same machinability rating 
as gray iron with a strength of 45,000 psi. 


4. Annealed ductile iron can be ma- 
chined at a rate 2 co 3 times that of good 
quality gray iron. 


5. It can be satisfactorily welded. 


6. It resists oxidation and growth to an 
extent never before available in gray 
iron castings. 


7. It can be cast in intricate shapes not 
normally feasible for cast steel. 


AVAILABILITY 


Send us details of your prospective uses, 
so that we may offer a list of sources 
from some 100 authorized foundries 
now producing ductile cast iron under 
patent licenses. Request a list of avail- 
able publications on ductile iron... mail 
the coupon now. 


COURTESY OF ACME SHEAR COMPANY, BRIDGEPORT 1, CONN 
The International Nickel Company, Inc. 


Ductile I ff 1k bility, high atti Dept. 20, 67 Wall Street 
uctile iron offers excelient castability, high mechanical proper- New York 5, N.Y. 


ties and good machinability. Castings show superior pressure tight- 
ness, good elastic modulus and resistance to shock. They range 
from those weighing a few ounces... with sections as thin as one- 
tenth of an inch . . . to 50-ton anvil blocks with sections 4’ thick. Name__ Tithe 


Please send me a list of publications on: 
DUCTILE IRON 


Company 


THE INTERNATIONAL NICKEL COMPANY, INC. Address 


67 WALL STREET, NEW YORK 5, NEW YORK City_ 
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Variable Area Nozzle only inches in diameter 


applies principles 


formerly limited to giant steam and water turbines 12 feet in diameter, 
Another example of the ability of AiResearch to meet unusual 
power requirements with a small package. 


First production air 


During the past few years, AiResearch 
scientists have pioneered a whole new 
power technology in the development 
and operation of small air and gas 
turbine motors. 


An example is this 52HP air turbine 
motor, shown above. Now in produc- 
tion for leading turbine propelled 
aircraft, this motor is one of 23 basic 
pneumatic power machines developed 


turbine motor with variable area né 


and manufactured by AiResearch. 


This motor incorporates a variable 
area nozzle, first developed by 
AiResearch. 

Acting automatically, the nozzle 
precisely adjusts turbine torque to 
power requirements and greatly re- 
duces the air consumption necessary 
with ordinary throttling controls. 


The air turbine motor drives hy- 


draulic pumps and constant-speed DC 
generators and alternators, formerly 
driven by the main engine. Its four 
accessory pads permit remote location 
of accessory functions, thus eliminat- 
ing service operations in the engine 
nacelle. 

Would you like to work for us? Quali- 


fied engineers, scientists and skilled craftsmen 
are needed here. 


AiResearch Manutacturing Company- 


A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFORNIA + PHOENIX, ARIZONA 


DESIGNER AND MANUFACTURER OF AIRCRAFT EQUIPMENT IN THESE MAJOR CATEGORIES 


Als Turbine Refrigeration = Heat Transfer Equipment 


164 


Electric Actuators 


Ges Turbines Cabin Superchargers Pneumatic Power Units 


Electronic Controls 


Cabin Pressure Controls — Tempereture Controls 
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award to the wise! 


Again... in 1952... 100% of the winners in the Bus 
Transportation Maintenance Efficiency Contest used 


Spicer-equipped vehicles! 


Year after year, this outstanding Spicer performance in 
the bus field is repeated. Spicer service records are 
noteworthy year after year in every field of automotive 
duty. They are the result of nearly a half-century of 


uninterrupted engineering and manufacturing progress. 





Billions of people 
moved faster, easier 


because of Spicer 


Spicer furnishes high-precision equipment for practically 
every power-transmission need in automobiles, 

buses, trucks, tractors and other civil and military 
vehicles. With its ten modern production plants . . . and 
its skilled personnel in every department... 


Spicer can serve you fully, completely, dependably. 


SPICER MANUFACTURING DIVISION 
ef Dane Corporation * Telede 1, Ohice 


-——- 


TRANSMISSIONS ¢ UNIVERSAL JOINTS * BROWN-UIPE AND AUBURN CLUTCHES « 
FORGINGS © PASSENGER CAR AXLES * STAMPINGS © SPICER "BROWN-UPE” GEAR 
BOXES © PARISH FRAMES * TORQUE CONVERTERS © POWER TAKE-OFFS © POWER 
TAKE-OFF JOINTS © RAIL CAR DRIVES © RAILWAY GENERATOR DRIVES « WELDED TUBING 





ey NE 


controls for a bomber, 


What do you need . . . Hydraulic 
a helicopter, a guided missile or 


for a machine tool, piece of construction equipment, lift 
truck or paper machine? A better water supply for your 
home or pumps for an entire irrigation project? Or, per- 
haps, you need high vacuum pumping facilities or a 
pump that will handle paraffin, tar or syrup. Whatever it 
may be, you'll find pretty close to an ideal answer here... 


HYDRECO 
GEAR TYPE PUMPS 


Reversible and non-reversible. Gear type pumps 
in exclusive FOUR. 

BOLT design... capac- 

ities from .5to 130gpm 

ond operating pres- 

sures to 1500 psi... 

flange or foot mount- 

ed... furnished with 

. keyed shaft with spline 
shafts optional. Also dual and tandem models. 


DUDCO 
DUAL VANE TYPE PUMPS 


DUDCO Pumps provide a broad range of sizes 
with capacities to 120 gpm and pressures to 
2000 psi. Also 

available in mul- 

tiple units operat- 

ing from a single 

drive. Hydraulic 

motors with start- 

ing torque outputs 

to 14,000 Ib. in. at 

2000 psi. 


STRATOPOWER 
PISTON TYPE PUMPS 


Axial reciprocating piston type . . . constant or 
variable delivery with 
capacities of .25 to 10 
gpm at nominal speeds 
of 1500 rpm with maxi- 
mum of 4500 rpm . 
working pressures to 
3000 psi . . . direct 
engine and individual 

electric motor driven models. 
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KINNEY 
LIQUID HANDLING PUMPS 


A complete range of sizes in Rotating Plunger 
and Herringbone 

Gear Pumps to han- 

dle light or heavy 

liquids, sludges, 

slurries or viscous 

ve substances. Avail- 

able in plain or 

steam jacketed mod- 

els and built of spe- 

cial corrosion resistant metals where desired. 


KINNEY 
VACUUM PUMPS 


Single stage models to produce absolute pres- 
sure readings of 10 mi- 
crons (.01 mm Hg.)... 
compound pumps pro- 
ducing readings of .2 
microns (.0002 mm Hg.) 
or better. These Kinney 
High Vacuum Pumps ore 
available in sizes for 
laboratory as well as 
high production use. 


AURORA CENTRIFUGAL & TURBINE PUMPS 


Deep well, sump, drainage and condensa- 
tion return units, household water systems. 
Industrial low and high pressure liquid han- 
dling pumps. Direct motor and countershaft 
driven horizontal and vertical models. Cc- 
pacities 3 to 7500 gpm. 


THE NEW YORK AIR BRAKE COMPANY 


230 PARK AVENUE © NEW YORK 17, N.Y. 


THE NEW YORK AIR BRAKE COMPANY 
230 Park Avenue., Dept. SAE, New York 17, N. Y. 


have checked, 


For detailed information 
on the type of pump in 
which you are interested. 


(] Hydreco Pumps 
C) Stratopower Pumps 
(C) Dudco Pumps 


Gentlemen: Kindly send additional information on the pumps | 


C) Kinney Liquid Handling Pumps 
() Kinney Vacuum Pumps 
(-] Avrora Pumps 





Vit’ DELCO-REMY 


abo’ 
for 1953 CHEVROLET features: 


All-weather cap design High-voltage rotor 
Vow High-speed breaker lever Fast-break cam 


The distributor developed by Delco-Remy for the 
1953 Chevrolet represents a distinct advance in dis- 
tributor design. It incorporates new high-efficiency 
features which enable it to provide definitely better 
ignition for the new higher compression Chevrolet 
engine at all speeds and under all weather conditions. 
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The entirely new overhanging cap sheds road splash— 
handles higher voltages with less loss. Greater height 
and wider insert spacing allow increased distance 
between high tension areas and ground—ribbed inte- 
rior reduces losses due to condensed moisture. 


a 
RR 


* 


The new high-speed breaker lever, new high voltage 

rotor, and the new high-rate-of-break cam contribute 

further improvements which are reflected in better 5 $5 oe 40 
distributor performance and durability. MILES PER HOUR 


DELCO-REMY 


Division, General Motors Corporation 
Anderson, Indiana 


AUTOMOTIVE, TRACTOR AND MARINE ELECTRICAL EQUIPMENT 
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keep their 


built-in 
stability 


under all operating 


conditions 


moraine 
products 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
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Mezize friction mate- 
rials have a num- 
ber of characteristics that 
make them highly useful 
to many industries. For 
example, by dispersing 
non-metallic materials 
uniformly through a semi- 
metallic or metallic ma- 
trix, the ultimate materials 
develop great resistance 
to wear and remain stable 
over a wide range of tem- 
peratures. In many cases 
the materials are bonded 
to a steel support which 
provides additional 
strength and increases the 
range of their application. 


Moraine friction materials 
have proved themselves 
in automatic transmis- 
sions such as Powerglide, 
Dynaflow and Hydra- 
Matic. They are equally 
successful in special mili- 
tary vehicles and equip- 
ment, household appli- 
ances, and automatic 
transmissions for trucks of 
all sizes. 





insist on 
“buried” integrity 
im your products 


In the durable goods field most of the products are 
composed of many component parts. Acadia Synthetic 
Rubbers are contributing importantly to the supe- 
riority of thousands upon thousands of these 
products on land, sea, and in the air—from battle- 
ships to tiny instruments. For years manu fac- 
turers in hundreds of industries have found by 
experience that, with Acadia Synthetic Rubber 
parts in their products, they will never have 
trouble from that source. Acadia is a “‘buried”’ 


but vital component for products of 


highest integrity. Insist upon it! @ for every synthetic 
rubber requirement 


e sheets 

@ tubing 

@ strips 

e channel 
@ washers 
@ seals 

e bellows 
e@ gaskets 
@ rings 

@ extrusions 
@ cut parts 


ACADIA eng 
age, wear, 
Processors of Synthetic Rubber PRODUCTS heat, light 


and Plastics + Sheets 
Extrusions « Molded Parts 


DIVISION WESTERN FELT WORKS ¢ 4035-4117 OGDEN AVENUE, CHICAGO 23, ILLINOIS 
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We bring the Winterization demonstration to 
you. All you do is phone us and make a date. 


On Perfection’s Mobile Demonstrator you can 
see five different types of heaters—which are the 
heart of our Winterization Systems—in actual 
operation. They include fresh air and coolant 
types ranging from 20,000 to 60,000 B.t.u. 
capacities. You can try them, pry into them, 
weigh the advantages of each ... or modifi- 


cations... in connection with your problem. 


You get an experienced field engineer too, 
who can give you answers based on our 10 
years of designing and producing winteriza- 
tion systems—over 100,000 installations — for 
all sizes and types of vehicles and equipment. 
Winterization Data File on request. Perfection 
Stove Company, 7391-C Platt Avenue, 
Cleveland 4, Ohio. 


ae a 
-rfection 





Equipped Presses for Specific Operations 


IT TAKES THREE MEN TO RUN ANY PRODUCTION MACHINE 


A production machine has to have a set up man to get it running, an 
operator to run it, and a maintenance man to keep it running. And the 
design has to be right for all three men if quantity and quality of output 
are to be right. 


For example, here is a V & O Equipped Press which has two slides to 
punch holes from the outside in, or from the inside out, of large diameter 
rings, for a controlled burr. The operations are all automatic except 
loading and unloading. 


This press is laid on its back. With most of the moving parts in a 
horizontal plane the set up man finds it easy to index the mechanisms 
and adjust the dies, the operator has less trouble and fatigue in loading 
and unloading, and the maintenance man has everything visible and 
accessible. 

Our representative would like to teil you about the special features 
by which other V & O Equipped Presses are solving specific production 
problems. He is right near you. Why not ask us to send him in? 


THE V & O PRESS COMPANY owision or emnaerwec.co HUDSON, NEW YORK 


BUILDERS OF PRECISION POWER PRESSES AND FEEDS SINCE 1889 
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Douglas “Skyraider™ 


Wright Turbo Compound Aircraft Engine 


they fly on Wright Engines... 
with THOMPSON VALVES 


J 
>| TD For a Douglas ‘Skyraider’’, a Martin “Marlin” 


or a Lockheed “Super-Connie”. . . Wright 


engines deliver the power for smooth commer- 


Martin “Marlin” 


cial flights or teeth-jarring combat maneuvers. 


And Thompson Valves are standard equipment 
for Wright engines of all sizes up to the super- 
powered Turbo Compound. 


Thompson's combination of metallurgical lead- 
ership, design excellence, and production capac- 


ity assures theowner of a Wright-engined aircraft 


of dependable service with fewer non-scheduled 


overhauls, and at minimum cost for valve 


maintenance. 


Lockheed “Super Constellation” 


VALVE DIVISION 


Thompson Products, Inc. 


CLEVELAND 17, OHIO 
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BEFORE: Closeup of helical gear 
before deburring. 


“a 


Gone... costly thorns in their side 


Bur removal by muscle methods is aggravating because it 


is costly, inefficient and non-uniform in quality. Here’s how a truck 
manufacturer has banished these “thorns in the side” with push-button 
brushing. 

The operation: to deburr, break and blend the flank edges of gear 
teeth prior to shaving and heat treating. Formerly done with a hand 
tool, in several operations, the work was tedious and required close 
inspection and reworking to meet rigid specifications. 

Now, an Osborn Brushing Machine in one speedy operation 
smooths the entire tooth edge... produces uniform blending of 
surface junctures of every tooth. Result: lower costs and greater pre- 
cision for better performance of the product in service. 

Find out how you can cut your costs and improve your products with 
power brushing. Call the nearby Osborn Brushing Analyst or write 
The Osborn Manufacturing Company, Dept. S-3, 5401 Hamilton Avenue, 
Cleveland 14, Ohio. 


‘ AFTER deburring with Osborn Brushing 
hud Machine. 


OSBORN POWER, MAINTENANCE AND PAINT BRUSHES AND FOUNDRY MOLDING MACHINES 
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ogg THE Littles bith o, . cu ff | \\ ) 
VEHICLES 


Fi DRAGUIDE 
AU ] 


The “Full Time” Hydraulic Power Steering 


Handling big cars is no effort for even the littlest girls with Gemmer 
HY DRAGUIDE—The “Full Time” hydraulic power steering with 
the natural feel. ¢ “Full Time” power steering because of exclusive 
Gemmer designed proportional valving which is brought into opera- 
tion with the slightest movement of the steering wheel at any vehicle 
speed. @ Steering Effort reduced by 80% —Only HYDRAGUIDE 
takes full advantage of modern hydraulic design to produce 
truly effortless steering — and the gear is fully self-righting after 
turns. @ Road Feel Retained—The natural feel of HYDRAGUIDE 
instills the confidence that comes only with the knowledge of 
superb control. e Safety Increased -HYDRAGUIDE prevents 
swerving from blowouts, soft shoulders, obstructions, etc. Fewer 
steering wheel turns—less “wind up”— required, making for greater 
control, e Little girls, big brothers, 
fathers, mothers and friends, all are You Will Like Ip Toe 
a tt 


6366 enthusiastic about HY DRAGUIDE. 


GEMMER MANUFACTURING COMPANY Detroit Il, Mich. 
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ALUMINUM-ON~-STEEL 


MG OE oisiix’ 


HE success of these newly perfected bearings promises 
a great future in diesel and gasoline engines. 
Aluminum-on-Steel brings a new set of properties that satisfies the needs 
of high load, high speed performance better than any previous sleeve 
bearing material. There are over a half million of these Johnson Bear- 
ings in diesel use alone today. Johnson Aluminum-on-Steel Sleeve 
Bearings may be used for loads up to 4000 P.S.I., yet have excellent 
corrosion and fatigue resistance, good conformability and imbeddability, 
good resistance to shaft wear, and adequate seizure resistance. Let us 
send you full informa- 
tion. Write today! 


JOHNSON BRONZE CO., 
675South Mill Street, 
New Castle, Pennsylvania. 


SLEEVE BEARING 
HEADQUARTERS 
SINCE 1901 


SAE JOURNAL, MAY, 1953 





If your problem in 


Custom Molde 


Rubber Parts 


© is extreme temperature, or atmospheric 
conditions 


or is service with special fuels 
and lubricants 


or is service with acids and greases 


or is exacting tolerance 
specifications 


CALL THE PARKER 
RUBBER ENGINEER 


Meeting your requirements for molded rubber parts is 
a PARKER specialty. Answering your problems is a 


challenge to the PARKER Rubber Engineer. 


If rubber parts must give long and trouble-free service 
under very difficult operating conditions, PARKER’s 
research and experience may hold the moneysaving 
answer for you—as it has for many PARKER customers 


in automotive, electrical equipment and other industries. 


EXCLUSIVE NEW TECHNIQUES Newly perfected high- 
production processes and molding methods mean lower 
cost and greater value in finest custom molded rubber 
parts. Investigate this PARKER service; mail the 


coupon today! 


Ie atietsp 


j RUBBER PRODUCTS DIVISION 


THE PARKER APPLIANCE COMPANY 
17325 EUCLID AVENUE + CLEVELAND 12, OHIO 
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FOR EXAMPLE: 


This RADAR SCREENER PAD, (approx. 14%,” 
long), molded from a fuel-resistant com- 
pound, presented an intricate molding prob- 
lem because of the difficulty of removing 
the part from the mold. 


This GRAIN SPACER (approx. 6” in dia.), a 
typical spacer gasket, which, through per- 
fection of new cost-saving methods and 
processes, can be produced in large volume 


in a relatively short time. 


This RADAR GROMMET (approx. 1%" 
wide), involving a complicated molding 
problem, but which, again thanks to newly 
perfected techniques, is handled to the cus- 
tomer's complete satisfaction from both a 
time and price standpoint. 


PARKER Rubber Products Division 

The FARKER Appliance Company 

17325 Euclid Avenue, Cleveland 12, Ohio 

() Please send information on Custom Molded Rubber Parts. 
(] Please have PARKER Rubber Engineer call on me. 
EI i canscciitiaseritananncnniepninittinpsamniamsiniiiipiitiiinsiastmatinge titans 
a eintscrncinnsininsiintoninaiatnuas musiieemetpccibineniamiongcemameiiaangteniesias 
STE isincciinsiitaaritiniieinsiisitiapciictsaiitenitaaiintiiaiataicananaibsiiihiinn 

GOW Usniscqanitonatpiepsiahatanientbonghinneaienss Da nmncisintinionaneaiias 





NATIONAL OIL SEAL LOGBOOK 


Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 


Figure 1. Bendix Depth Stop Cylinder 


Ten O-Rings, Oil Seal solve pressure and dirt 
problems in compact Bendix Depth Stop Cylinder 


The 31" x 8” Depth Stop Cylinder is 
one of a line of cylinders manufactured 
by Bendix Pacific Division for the agri- 
cultural trade. Designed specifically for 
the operation of tractor-drawn tools, 
this cylinder has proven sufficiently 
rugged to be used for the operation of 
dozer blades, scrapers, etc. Operating 
conditions require sealing at ten points. 
Ten-O-Rings plus a rod wiper (oil seal) 
are used. 

Bendix specifications provide that 
with the piston extended and 1,900 
p.s.i. at one main port, there shall be no 
leakage at the opposite port. Also, with 
the poppet rod compressed and 300 
p.s.i. at one port, leaks at the opposite 
port shall not exceed 7 c.c. in the last 
minute of a four-minute period. 


This high order of sealing is achieved 
by the use of precision-made National 
O-Rings in both dynamic and static ap- 
plications (Figure 1), O-Ring sizes vary 
from 42" to 342" O.D. Dynamic appli- 
cations are all of the reciprocating type, 
and §.A.E. 210 oil is used in the system. 

Where the piston rod passes through 
the cylinder head, a National 340,000 


Syntech* oil seal is installed to exclude 
*Trade Mark Registered 


heavy concentrations of dirt, dust and 
mud. This seal has a synthetic rubber 
sealing member of springless design, 
bonded to a rigid steel inner member. 
The seal O.D. is also rubber covered 
to provide a positive seal against the 
cylinder head bore. (Figure 2) 
National O-Rings and the seal used 
in this assembly are ali standard units 
available without special engineering. 
National offers a complete line of qual- 
ity O-Rings and over 2,500 standard- 
design oil seals. Whether your sealing 
problem requires special engineering 
or can be met with standard National 
sealing devices, National Applications 
Engineers are at your service. Call the 
nearest National office for information. 


Figure 2. National 340,000 Syntech 


Sealing 
News & Tips 


National 30,000 series Seals 


- -. 


Have a heavy- *% 

duty sealing prob- 

lem involving lu- 

bricant retention 

and dirt exclu- 

sion? Investigate 

National 30,000 series leather seals. 
Impregnated spring-loaded sealing 
lip retains grease or oil; tough 
springless outer wiper excludes for- 
eign matter. Steel outer case press 
fits into bore or housing. 


National O-Ring Catalog 
Includes engineering, design and 
compound data, gland groove and 
back-up ring requirements, practical 
engineering suggestions. Lists all 
National O-Rings. Request free copy 
on letterhead, giving position or title. 


“Let Your Decision be Based on Precision” 


NALICNAL 


OIL & GREASE SEALS 
O-RINGS SHIMS 


NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


2680 


CALL IN A NATIONAL APPLICATIONS ENGINEER 


CuHicaco, ILL 
CLEVELAND, OHI10 
DALLAS, TEXAS 
DerTroi!rT, MICH. 


Room 4113 Field Building, F Ranklin 2.2847 
210 Heights Rockefeller Bidg., Y Ellowstone 2-2720 
302 Highland Park Village, J Ustin 8-8453 
726 Lothrop Avenue, TRinity 1-6363 
WICHITA, KANSAS 


DOwNeEY (Los Angeles Co.), CALIF. . 11634 Patten Rd., TOpaz 2-8166 
MILWAUKEE, Wis 647 West Virginia Street, BRoadway 1-3234 
NEWARK, N. J. Suite 814, 1180 Raymond Blvd., Mitchell 2-7586 
Repwoop Cry, CALIF Broadway and National, E Merson 6-3861 


519 South Broadway, Wichita 2-6971 


SAE JOURNAL, MAY, 1953 





MEGORD 
GASKETS 


FIRST the PIONEER ee 
then the LEADER in the 
Gasket Industry 


M‘SCORD CORPORATION . 
Sith mee 
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SAE 


offers the... 


@A “HOW-TO-USE-IT’ BOOK— 
SAE Shot Peening Manual, the work of 
Division XX—Shot Peening, Iron G& 
Steel Technical Committee, instructs 
engineers, designers, and shop men in 
shot peening “know how.” 


@ A FIRST COMPLETE STORY— 
the Manual fully discusses shot, shot 
peening machines, production proce- 
dures and process specifications; in- 
cludes 29 illustrations and a bibliog- 
raphy of 50 selected references. 


@ A BRAND NEW SAE MANUAL— 
the Shot Peening Manual—SP-84, 
newly listed with our publications, is 
priced at $1.50 per copy to SAE mem- 
bers and $3.00 per copy to nonmem- 
bers; quantity prices upon request. 


ORDER BLANK 
Society of Automotive Engineers 
29 West 39th Street Add 3% city sales tax for deliveries in N. Y. C. 


New York, New York 
Please send me copies of SP-84. (Check) (Cash) (Coupons) 


Name 
Company Name 


Company Address 
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KYSOR's “up front” on these giant Euclids on the world- 
famed Iron Range . . . teamed with Euclid engineering to 
keep these monsters fighting fit the year ‘round. 


KYSOR sees plenty of Pacific 
Northwest scenery from the nose 
of these Peterbilt tractors in 2200 
mile weekly hauls for famous Tea 

. Garden Foods of San 
Leandro, California. 


Jams hdeltes or tron Qlre... 
KYSOR Livers UU Beason savings / 


Whether it's Peterbilt tractors toting delicious Tea Garden jellies or giant 
MAINTENANCE Euclids sweating it out on the Minnesota lron Range . . . MAINTENANCE COSTS 
G ARE VITAL! 


That's why there's KYSOR shutters “up front” to keep these power plants 
operating ‘round the calendar at perfect operating temperature. 


In Death Valley heat or Alaskan cold ... on the 4th of July or on Lincoln's 
birthday, KYSOR delivers all-season savings on fuel and maintenance by 
holding operating temperatures within that magic 8° range. Result: Longer 
engine life, fewer major overhauls and fuel savings up to 12%. 


Wherever engines work—KYSOR does a savings job! Write 
for complete information. 


KYSOR HEATER COMPANY CADILLAC, MICH. 





L-O-F Super: Fine Fiber’Glass blan- 
kets make interiors of modern cars 


quieter... 
slip stream whistle. 


reduce tire whine and 


LOF Hbher-Glass mutes l-F™ 


engine sound to a murmur 


flexible 
and easy to install. The fine glass fibers will not 
rot, burn or absorb moisture. Libbey-Owens: 
Ford’s long experience in glassmaking assures 


Passengers thrill to the speed and power of 
modern cars, and enjoy quiet, comfortable in- 
teriors ... made possible by the excellent sound 
reduction properties of L-O-F Super: Fine Fiber 
Glass installed throughout the car. 

Outstanding thermal and sound-insulating 
properties of L-O-F Super-Fine Fiber-Glass 
make it ideal for use throughout the car. 
It is used for roof liners, on fire walls, under 
package trays and as dash liners. And the 
L:O-F Hoodliner installed under the hood re- 
duces air-borne noise. 


L-O-F Fiber’Glass is lightweight, 


you of top-quality Super’Fine Fiber-Glass 
supplied to meet your schedules right on time. 
For more information, call L-O-F’s Detroit 
office, 610 Fisher Building, Trinity 5-0080. 
Or write Libbey - Owens « Ford Glass Com- 
pany, Fiber - Glass Division, 653 Wayne 
Building, Toledo 3, Ohio. Names of suppliers 
of Hoodliner Kits sent upon request. 
* High Frequency. 


LIBBEY-OWENS-FORD GLASS COMPANY 
FIBER-GLASS DIVISION 


a = i es 5 ila sts 
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his hall mark 
of quality is known 
the world over ! 


Even since the Middle Ages, fine metal craftsmen have identified their work 
by means of “hall marks” of distinguishing design. Usually consisting 

of initials or various picture symbols, these marks express the 

master craftsman’s pride in his finest creations. 


But they do more—much more. The hall mark on a piece of gold or 
silverware reflects the craftsmanship, the reputation, the integrity of the 
maker. It gives assurance to the buyer that here is a product he can depend 
on, with material, design and workmanship as stated. 


So it is with the trade mark of The Timken-Detroit Axle Company, 

shown above. It, too, is the hall mark of fine metal craftsmanship—the mark 
of men who do precision work on the finest of modern metals. For 

nearly half a century, engineering, design and manufacturing contributions 
of Timken-Detroit have paced the development of modern motor trucks. 
This Company’s simple monogram tells the buyer that every 

product so marked comes to him from the outstanding engineering- 
manufacturing organization in its field. 


This is the real reason that Timken-Detroit Axles and Brakes 

are standard equipment today on the finest of America’s trucks, buses 
and farm vehicles. The Timken-Detroit emblem and its slogan, 

“The Accepted Standard,” simply reflect the facts. Timken-Detroit 
products are the accepted standard—everywhere! 


shown several 


times actual size. 


THE TIMKEN-DETROIT AXLE COMPANY 
Detroit 32, Michigan 


World's Largest Manufacturer of Axles 


for Trucks, Buses and Trailers 


PLANTS AT: Detroit and Jackson, Mich. « Oshkosh, Wis. « Utica, N.Y. 


Ashtabula, Kenton and Newark, Ohio « New Castle, Pa. 





/ 


“duplex brakes 


»-- increase 
effectiveness! 


TDA “DH” Series Duplex Brakes are 
balanced brakes! Two floating brake shoes 
with full-length lining contact the brake 
drum with equal pressure at every point. 
This eliminates high pressure contact areas 
—assuring quiet, positive operation at all 
times, under all conditions. The “DH” Series 
Duplex Brakes are equally effective in 
either forward or reverse directions, 


... decrease maintenance! 


ADJUSTMENT {S EASIER and faster with TDA “DH” Series 
Duplex Brakes. Because they are so simply designed and con- 
structed, each brake shoe can be adjusted separately from the 
exposed side of the backing plate. There is no need to worry 
about heel and toe clearance. 


NORMAL MAINTENANCE is quickly and easily accomplished. 
There are only 8 different parts aside from a standard straight 
bore hydraulic actuating cylinder. Removal and installation of 
brake shoes can be done ina matter of minutes. No special tools 


are needed, All bolts can be removed with a standard wrench. 


° 


SOCSCSe SRS ee eee eeeEeEsesesseseeeseessseesessesess Ta kecepted } p A | Standacd 
® —— P >. Guaneanits 
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¢ 
BRAKES 


TDA BRAKE DIVISION 
THE TIMKEN-DETROIT AXLE COMPANY 


ASHTABULA, OHIO 


WRITE TODAY FOR AN INFORMATIVE FOLDER ON TDA 
DUPLEX BRAKES. IT'S FREE! 


TDA Brake Division, Ashtabula, Ohio 


Gentlemen: 
Please send me immediately more information on your new 
Duplex Brakes. 


NAME TITLE 
COMPANY 
ADDRESS 


city 





Bower spher-o-honed design 
increases hearing life 


Bower engineers have incorporated many basic refine- 
ments into the design of Bower tapered roller bearings 
which cut maintenance to a bare minimum— increase 
efficiency. One of the most important of these is the 
exclusive feature illustrated above. Note that the flange 
at the large end of the cone is higher—providing a 
greater contact area for the roller heads. This greatly 
reduces wear, improves roller alignment and minimizes 
resultant “end play”. Also note the larger oil groove, 
providing positive lubrication to the roller heads. 


GREATER AREA OF 
CONTACT OF ROLLER HEADS 
AGAINST HIGH FLANGE 
REDUCES UNIT PRESSURE 


Other important Bower features which increase bearing 
life and dependability are generated spherical roll- 
heads, and smooth, precision-honed races. And Bower 
bearings are known throughout industry for materials 
and workmanship of highest quality. 

Whether your product is in full production or still in 
the planning stage, you'll be wise to call in a Bower 
engineer now. He'll show you a wide range of sizes and 
types to fit any application. 

BOWER ROLLER BEARING COMPANY e DETROIT 14, MICHIGAN 


BOWER 


ROLLE R 
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Technical Service Data Sheet 
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AMBLER (Neg PENNA. 


Subject: HOW GRANODIZING PROTECTS STEEL DRUM SURFACES 
FROM RUST AND IMPROVES PAINT ADHESION 


NEW DEVELOPMENT IN CONTAINER 
INDUSTRY 

United States Steel Products Division, United 
States Steel Company is now producing grease- 
free, scale-free, rust-inhibited steel drums. 
A chemically clean metal surface plus a 
“Granodine’’* non-metallic zinc phosphate coat- 
ing insures maximum finish durability and 
underpaint rust-resistance. +trade mark Reg. U.S. Pat. Of 


U. S. S. RUST-INHIBITED DRUM 
of similar type siows absolutely no 
rust after same year's test 


ORDINARY PAINTED DRUM after a 
year of exposure to weather is badly 
rusted) Rust was very apparent 
after only one week 


THE PROTECTIVE CHEMICAL 
TREATMENTS 
The Granodizing process embodies the follow- 
ing steps: 
1. Grease and dirt removal 
2. Full scale removal, after welding the 
side seam 
3. Zinc phosphate coating with 
“Granodine”’ 
4. Acidulated rinsing in ‘Deoxylyte” 
solution 


(ets 


WRITE FOR INFORMATION ON ‘’GRANODINE”’ ACP 
AND ON YOUR OWN METAL PROTECTION PROBLEMS 


Port Arthur, Texas, Cleaning Line 


U. S. S. drums about to enter the 400 foot cleaning and treating line. Powerful 
ineingemnent sprays directed at the fabricated shell, head, and bottom, insure 
that the entire interior and exterior of the drum will receive full cleaning and 
rust-inhibiting treatment 


ADVANTAGES OF 
GRANODIZED STEEL DRUMS 


These new phosphate-coated steel drums exhibit many 
advantages for companies using these containers. 


They are chemically clean, ‘‘water-break free’ inside, 
free of contaminating residues such as grease, oil, 
drawing and stamping compounds. When the familiar 
handkerchief test is applied to United States Steel 
Products’ containers processed by their new finishing 
technique, no contamination of any kind is left on 
the cloth. 


They are free of mill-scale. United States Steel Prod- 
ucts is the first steel drum manufacturer to remove 
harmful mill scale completely ahead of the zinc 
phosphate coating stage. 


They are rust-inhibited with a zinc phosphate-coating. 

hese new steel drums have the added advantage of 
a non-metallic, paint-bonding “Granodine” zinc phos- 
phate coating. This has been standard practice for 
many years in the automotive and appliance industries 
for long-lasting paint protection and metal preservation. 


CHEMICALS 
PROCESSES 
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Pistons, Bearings, Forgings, 

Extrusions, Castings, Ingots, 

Lee Refrigeration Products, Aircraft 
Parts, Automotive Replacement Parts. Each 
product recognized as the standard of quality. 


LUMINUM & BRASS CORPORATION 
GENERAL OFFICES: LAFAYETTE BLOG. 
DETROIT 26, MICHIGAN 
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MULTI-LEVER 


CLUTCH 


Lipe’s soft-engagement, positive-grip 
Multi-Lever Clutch never needs babying. 
It engages smoothly—without grab, shock 
or jerk. All parts of the pressure plate touch 
at the same instant with the same pressure. 
There’s no cocking-—no point of high slip- 
page and spot burning. 


Result: More mileage between tear-downs. 


“The hond of steel in the Lipe 
Clutch hes 20 fingers that 


equalize the pressure of a | Write for Service Manual and complete 


single spring—ovsuring softer data on genuine Lipe parts—stocked in 
engagement and positive grip. principal cities. 


~ROLLWAY CORPORATION 


| : Manufacturers of Automotive Clutches and Machine Tools 


Syracuse lI, N.Y. 


SAE JOURNAL, MAY, 1953 





Rugged Construction Work 
Demands MECHANICS Stamina 


There is a size and type 
MECHANICS Roller Bearing 
UNIVERSAL JOINT for every 
construction equipment appli- 
cation. From 200 to 50,000 
pounds foot torque — with a 
wide variety of end fittings and 
shaft arrangements — for both 
drive lines and steering columns 


— MECHANICS JOINTS 


“measure up” in the toughest 


service. Let MECHANICS en- 
gineers help solve your heavy- 
duty universal joint problems. 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 
Borg-Warner 
2022 Harrison Ave. 
Rockford, Illinois 


ee 
LLL aa 


UNIVERSAL JOINTS 


For Cars + Trucks + Tractors - 


te a i 


Rood Machinery + 


Aircraft + Tanks + Busses and Industrial Equipment 
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ERFORMANCE 
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CLEAR( ) MATIC" 
PISTONS 


*T. M. Reg. Pat 


App. For Aa 
Xo)» Ns 5 
e 
NS orp? oe 
3 Sa Le ssi Vale 
ral -<o" 
« ae ers 


. ace 
im Pi c\ear® 
Con 


Design adaptable to full skirted 
or slipper-type pistons for gaso- 
line engines for every purpose. 


Heralded by engine builders everywhere as sensational, the 
Zollner developed CLEAR-O-MATIC Piston reduces required 
clearance to less than .001 with positive uniformity of skirt 
bearing under all temperatures. The steel tension member 
incorporates in the aluminum piston the same effective ex- 
pansion as the ferrous cylinder itself. Spectacular in perform- 
ance, the CLEAR-O-MATIC Piston results in a quiet engine 
with no cold slap, reduced friction without loss of durability 
or heat conductivity. We suggest an immediate test of these 
advantages in your engine. 


Clearance maintained uniformly at all coolant 
temperatures from 20° below zero to 200°F. 


2 Effective expansion identical with ferrous cylinder. 
Steel tension member, with same effective expansion 


as cylinder, maintains uniform skirt clearance through 
entire temperature range. 


Normal diametric clearance usually less than .001 
with uniform skirt bearing. 

Durability and conductivity comparable to heavy 
duty design. 


/@ ADVANCED 
/ ENGINEERING 
| @ PRECISION PRODUCTION 
in Cooperation with 


Engine Builders 


The Original Equipment PISTONS 


ZOLLNER MACHINE WORKS ¢ FORT WAYNE, IND. 
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because designers... 
machinery builders... 
dealers and users 
learned they could 


POWER TRANSMISSION PROBLEMS FOR SURE 
WITH BLOOD BROTHERS UNIVERSAL JOINTS 


Pew Neate toe es 


prey 


FOR MARINE AND 
FOR AGRICULTURAL AND CONSTRUCTION MACHINERY FOR TRUCKS AND BUSES INDUSTRIAL EQUIPMENT 


Mantmam tesane Recommended Torque Recommended Torque Maximum Torque 
Inch neue Rating, inch Pounds Rating, inch Pounds inch Pounds 

Needle N Series W Series Cont. Momentary 

Bearings Balanced for load load 
K Series Cont. Hand | L10S Series 650 Opt. 45N 14,000 3600 BW-12 1,020 4,450 
K2R Series load Oper. 1FR Series 1,080 . 3N 20,000 R.P.M. BW-1 1,695 7,500 
L14S Series 1,230 50N 20,000 Max. BW-2 3,350 11,720 
K-1-C 350 2,000 | 3DR Series 1,800 6N 38,000 ” BW-3 4,450 16,800 
K-2-A 350 5,000 | L16S Series 2,200 60N 38,000 ” BW.-4 5,080 22,900 
L6S Series t 400 2.000 L14N Series 4,500 7N 57,000 ” BW-5 8,640 34,200 


LGN Series 35N Series 10,000 70N 57,000 ” BW-6 11,620 60,000 
75N 70,000 ” BW-7 28,600 150,000 
BW-9 89,300 500,000 


When you need universal joints or propeller shafts, write or phone— 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


UNIVERSAL JOINTS AND DRIVE LINE ASSEMBLIES 


A Division of Standard Steel Spring Co. e Chicago Office: 122 S$. Michigan 
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Why leading automotive 
manufacturers say 


ENGINE WEAR TESTS 


SUMMARY OF ACTUAL OVER-THE-ROAD TRIALS 


PER CENT OF EXPECTED WEAR 


pees ons 


PERCENT OF WEAR 


FILTER | ow 


10 
THOUSANDS OF MILES 


I the charts above, you see sum- 
maries of important filter research 
programs, conducted independently 
by two of the world’s largest auto- 
mobile and truck manufacturers. 

These were exhaustive investiga- 
tions, taking several years to com- 
plete, in which virtually every 
available type and make of filter 
were tested. 

What were the results? Purolator 
filters out-performed all others by a 


PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey and Toronto, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 


20 


significant margin. In severe over- 
the-road tests of trucks and passen- 
ger cars, Purolator Full-Flow filters 
held engine wear to such an amazing 
minimum that often it was unmeas- 
urable . . . while control vehicles 
without filters had to have complete 
engine overhauls. 

In many other comparative tests, 
conducted by vehicle and engine manu- 
facturers themselves, Purolator filters 
have been proved best . . . in fineness 


Ota Sk 


j|NOFMTER 


ENGINE WEAR-FILTER TESTS 


GR vce row ruven 


of filtration (.0000039 in.), in filter- 
ing area, in dirt storage capacity 
and in durability. 

If you want further proof of 
Purolator’s superiority, why not 
make your own tests... in your own 
way ... under your own conditions? 
Purolator’s Engineering Department 
will gladly co-operate in helping 
you adapt modern, super-efficient 
Purolator Full-Flow filtration to 
your own requirements. 


*Reg. U.S. Pat. OfF 


PURD LATOR 


CoE eS 
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EATON 
RADIATOR PRESSURE CAP 


EATON 
FILLER-NECK 


This Pair Makes Engines Run Better 


By sealing the cooling system and raising the 
boiling point of the coolant, the Eaton pressure 
relief cap permits engines to operate in a more 
efficient and more economical temperature range 
without boiling away water or anti-freeze; pro- 
vides for smoother engine performance, better 
lubrication, quicker warm-up, improved heater 
operation. In heavy-duty service, at high alti- 
tudes, or in extremely warm climates, this is an 
important safeguard against possible engine dam- 
age due to loss of coolant through evaporation. 


It also prevents loss of coolant due to surge. 


With a sealed cooling system vehicles can be 
designed with smaller radiators at considerable 
saving in cost. 

Eaton offers the advantage of a single source 
of supply for pressure cap and filler-neck re- 
quirements; eliminates divided responsibility ; 
assures positive mating of cap and neck; saves 
engineering and purchasing contact time. Eaton 
engineers will welcome an opportunity to work 
with you in developing the most efficient and 
economical closure—standard or pressure type— 


for your cooling systems. 


KEATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
STAMPING DIVISION: Detroit Office, 18001 James Couzens Highway, Detroit 35, Michigan 


ORIGINATORS OF THE BAYONET-TYPE CAP AND FILLER-NECK 
FOR PRESSURIZED COOLING SYSTEMS 
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ts ” 
Leg muscles ——n 
that cushion a jet’s landing cylinders that enable 


a Sabrejet to absorb 


When the landing gear of an F-86 Sabrejet hits the runway the jolt of high-speed 
at lightning speed, the shock is absorbed by hydraulic 

action within the tough, precision-made cylinder on each landings—Cleveland 
“leg.” To machine these 37-Ib. cylinders to exact tolerances 


Pneumatic looks 


from solid 158-lb. steel forgings . . . to give them mirror- 


5 inside Shes ; “veld "ne é : * 
mooth inside finishes . . . Cleveland Pneumati to Lycoming S 


depends on Lycoming. 


precision production 


If your metal-working needs—like Cleveland Pneumatic’s 
can be solved by precision production, or if your problem 
is volume fabrication, or “just an idea” in the rough or 
blueprint stage—look to Lycoming. Long famous for metal- 
working skills, Lycoming meets the toughest specifications 
of exacting customers, both industrial and military. 


Lycoming's 2/2 million square feet of floor space, 
its more than 6,000 machine tools, and its wealth of creative 


Lycoming-Spencer Division ed 
AVCO Manufacturing Corp. ae 
652 Oliver Street a 
Williamsport, Pa. 


Please send me further information on 
Lycoming’s varied abilities and facilities 


engineering talent all stand ready to serve your needs. 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES «+ 
PRECISION-AND. VOLUME MACHINE PARTS «+ STEEL-PLATE FABRICATION 


FOR RESEARCH © FOR PRECISION PRODUCTION 


——n ‘ NG 
seanumine cies <M) cacdes coe 


Name 


Firm 





Address_ 


Moses eeesee eee eeeeny 
Seeeeeeee eee eee eee eseenead 


SSS SSS SSO SSS ese eee Eee eeeeeaaes 
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Exploded view 
showing new air 
cleaner with 
removable filter 
elements. These 
easily removable 
discs can be taken 
out, serviced and 
replaced with a 
minimum of effort 
and time. 


SAE JOURNAL, MAY 


WITH NEW HEAVY-DUTY 


UNITED Air Cleaner 


This new United Oil Bath Air Cleaner which protects the Allis-Chalmers 
HD-20 engine provides a three-point safeguard against dust and other 
engine abrasives, The first is the pre-cleaner which removes a major 
portion of airborne dust before it reaches the air cleaner. The second 
and third are in the newly designed oil bath element of the air cleaner. 
Here two separate, removable filter elements have replaced the 
single, fixed cleaning element. These dust-trapping units are easily 
removable for thorough cleaning and servicing, thus assuring 

operation of cleaner at top efficiency at all times. 


Under test conditions far more severe than are encountered 

during average working conditions, this new United Oil 

Bath Air Cleaner removed over 98.6 percent of harmful 
dust and abrasives from air entering engine. 


United air cleaner engineers working closely with 

customers’ technicians are constantly providing new, 

improved air cleaner designs for a wide variety of 
internal combustion engines, 


The 175 hp. Allis-Chalmers HD-20 
Torque Converter Tractor is protected 
by two heavy-duty United Oil Bath 
Air Cleaners of the type illustrated. 
Operating under extremely dusty 
conditions, this powerhouse tractor 
depends on its United cleaners 

to safeguard vital 

engine parts. 


UNITED SPECIALTIES COMPANY 


United Air Cleaner OD 


hiuago 28 
Mitchell Divisior Philadelphia J3¢ 
Than ate 
AIR CLEANERS © METAL STAMPINGS ¢ ROLLED SHAPES 
IGNITION AND TURN SIGNAL SWITCHES © DOVETAILS 









Balanced... 
for best performance 


\ radiator is only part of a cooling system... 





but a most important part. 







In design and performance a radiator must be 





“in balance” with the rest of the cooling system 







must take into consideration such factors as 





size of water jacket, capacity of water pump, 


construction of grille, location and size of fan. 








Harrison’s experience in this field over a period 


of 42 years covers the design and manufacture 






of more than 53 million automotive radiators. 


Our engineering counsel, as well as our testing 






facilities, are available to automotive engineers. 





HARRISON 







RADIATOR 







Divistoon 















GENERAL MOTORS CORPORATION 








LOCKPORT, NEW YORK 
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} PERFORMANCE 
Se RECORD 
oe 


iin the a Ran / 
“MAGNETOS 


Time is money wherever your en- 
gine equipment is used. American 
Bosch Super Powered Magnetos 
save on-the-job time for your cus- 
tomers. From starting time meas- 
ured in seconds to trouble-free 
ignition measured in years, these 
rugged, power-packed Magnetos 
provide the constant, faultless spark 
that means maximum efficiency at 
all operating speeds and loads. 
American Bosch Magnetos are 
precisely engineered for long, eco- 


nomical life on many types of 
equipment — from the biggest, 
heavy-duty engine right down to 
the most modern, high-speed power 
unit. That’s why they are preferred 
as original equipment by many 
leading engine manufacturers. 


American Bosch Magnetos are 
best in the 
long run. Ask for complete specifi- 


best to start with . . . 


cations. American Bosch Corpora- 
tion, Springfield 7, Mass. 


AMERICAN BOSCH 
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of a SPECTACULAR STEEL 


Special 
Steels An electric furnace puts on a terrific show when we drop 
for in a Charge (as above) but it’s only indicative of the great 
performance the steel will give later in service. For these 
Armament are the high-alloy steels, stars of the metal world .. . 
the steels that give you so much more than they cost in 
for resisting corrosion, heat, wear or great stress—or in 
Industry providing special electrical properties. @ They can help 
you Cut costs, improve quality, or add sales appeal. Let's 


for the get together on it. Allegheny Ludlum Steel Corporation, 
Home 9 Oliver Bldg., Pittsburgh 22, Pa. earl 


PIONEERING on the Horizons of Steel 


Allegheny Ludlum 
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wou'hk RIEVER CATCH 


a deer napping 


The wooded glen his home, the graceful leap 
his stock in trade... this fellow is always alert, 
a step ahead. With a long suit in intelligence, he 
knows just when to go—where to go. Once 
decided he’s up and away, fleet afoot and fast. 


Looking before you leap into the manufacture of a 
new product is very important. Chances are, by 
allowing yourself the time to plan ahead you will be 
ahead in the long run. Early investigation of castings 
offers you many benefits, especially when you 
consult Campbell, Wyant and Cannon. Experts in 
metallurgical engineering, precision control, 
mechanization of production, CWC provides you 
with castings that allow greater design freedom, wear 
longer, machine easier—all at much less cost. 


Why not let CWC experienced engineers help you 
draw a bead on a better product? It might mean 
you'd have time to head for the woods and 
match wits with the wary deer. 


CAMPBELL, WYANT AND CANNON 
FOUNDRY COMPANY 


Muskegon, Michigan 
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DOCOMO CACL OC ACA OCIA | OOROROAORON DG 


—backbone of the internal combustion engine. 

Wodem “nendds—more r.p.m.’s, higher compression 
ratios, more power per cubic inch of displacement— 
all lend additional emphasis to the importance of 
crankshaft quality. 

Wyman-Gordou Expertence—the most extensive 
in the industry, assures the maximum in physical 
properties, uniform machinability, and balance 
control. 


Standard of the Tndustry for Wore “Than Sixty asad 


WYMAN- GORDON 


ORGINGS OF -ALUMINUM + MAGNESIUM © STEFI 
WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 


CAO ACC RO RAC AC AC RO RCAC AC ACC UCTAC ACCC AC ACC UCAC TR COCRCAC AAO) 
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aU bv Me see eee 


EQUIPMENT 


Time was when an automotive axle was just an 

“axle”... Today it's different: a Clark driv- 

ing axle is a special unit custom-designed 

to meet the functional needs of an indi- 
vidual machine. 


. - Have you a machine—automotive, 
agricultural or industrial . .. in the 
design stage or to be modernized? 
More than ever before it's ex- 
ceedingly “good business” to 
“Work with Clark.” 


Turn and see reverse 
side for more about 
CLARK products 


CLARK EQUIPMENT COMPANY, Cre we 


Other Plants: BATTLE CREEK VT) JACKSON, Pre T 





CLARK Tse Pr0duth te — IRANSMISSIONS + AXLE HOUSINGS 
* GEARS and FORGINGS + TRACTOR 


CLARK EQUIPMENT COMPANY 
BUCHANAN, MICHIGAN UNITS « FORK TRUCKS and TOWING TRACTORS «+ 
Other Plante: Battle Creek end FRONT and REAR AXLES for TRUCKS and BUSSES 


Jackson, 





“SR aES 


Shy 


Transmission Controls for 
Heavy-Duty Vehicles 


- 


Fuel Controls for 
Turbojet Aircraft Engines 


JERLCE let PIERCE experience work for you 


For 40 years Pierce has specialized in the design and manufacture 


o . 
t l A Pa ° of speed and fuel controls for automotive, agricultural, marine, 
con ro S merica S industrial and aeronautical engines—-and servo mechanisms for 


power controls. Pierce has created and produced more than 4,000 


: ‘ different governor assemblies to meet exacting problems and 
nest engines applications encountered by engine builders. Pierce Governors 
and control mechanisms are standard equipment on much of 
America's finest equipment. 
We'd like to work with you on the controls you need. This 
includes carburetor choking, constant speed control, overspeed 
amr protection, overspeed safety cut-off, fuel regulation or related 
xr requirements . . . tell us your specific problem . complete 
/PlEncEY if ; engineering service is available 
iw 


Ask for our new brochure—''40 Years 
of Manufacturing Precision Controls.” 


THE PIERCE GOVERNOR CO., INC. + 1604 Ohio Avenue, Anderson, Ind. 
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DOW CORNING 


NY RT RIL Ta 


eee ~ - 


give motors more muscles 


— 


Triple production; cut tool cost over $200 a month 


PTIMUM cutting speed of the 6-32 taps 
in the 4-spindle drill press operated by the Allen- 
Stevens Corp., contract die casters of Jamaica, L. L, 
New York City, is in the range of 1800 rpm. In an 
automatic feed machine, that spindle speed means 
about 1450 cycles, or 2900 full reverses per hour. 


That many reverses overheated the 1 hp Class A in- 
sulated drive motor so badly that it had to be shut 
down a total of 2 hours out of every 8. To keep the 
machine operating 8 hours a day, spindle speed had 
to be reduced to 655 rpm—resulting in tap breakage 
averaging $10 a day. 


Allen-Stevens got themselves out of the dilemma by 
rewinding the motor with Class H insulation made 
with Dow Corning silicones. Spindle speed was 
immediately returned to optimum, and tap break- 
age stopped. Production has since tripled. Lost time 
has been eliminated entirely. 


mail this coupon 


DOW CORNING CORPORATION, Dept. V-5, Midland, Michigan 
Please send me 
[| Performance data on Class 1 equipment 
[| Ust of Class # Rewind Shops 
} Catalog of Class H Insulating materials 
| Data on Silicone Grease for motor bearings 


Zone____.._ State 


That’s the kind of performance that has persuaded 
alert production, maintenance and top management 
men to specify Silicone (Class H) Insulation for hard 
working motors. Used to uprate motors by as much 
as 50%, it gives you more power at no additional 
expense for fittings, mounts or wiring. Cost is 
very littke more than rewinding with the next 
best class of insulation. 


free booklet 


. +. tells how Class H insulation 
made with Dow Corning 
Silicones is saving Americar 
industry millions of dollars a 
year. See how Silicone 

(Class H) Insulation can 

be used to make motors, 
transformers and solenoids 
last 10 to 100 times as long 

as they ever did before. 


Write for your free copy. 


DOW CORNING 


siicones @ CORPORATION 


Michigan 


DOW CORNING 


Midland 


ATLANTA + CHICAGO - CLEVELAND - DALLAS - LOS ANGELES - NEW YORK - WASHINGTON, BD. C. 
In Canade: Fiberglas Canada Ltd 
In Great Britain: Midland Silicones Ltd., London 


Toronto 
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err rmance in Today's Cars 
pwill he Tomorrow's 
F Strongest Selling Point! 


7 


Today, more than ever, new car buyers are looking for features 
that assure long, satisfactory performance. Engine components 
that contribute to this accomplishment now assume even 
greater importance as they not only influence today’s sales, 
but become tomorrow’s strongest selling point. 


For owner loyalty as well as immediate sales, it pays to specify 
) y I 5 


Stromberg* —the carburetor built for lasting performance. 
*REG. U. 5. PAT. OFF. 


ECLIPSE MACHINE DIVISION OF 


© Standard Equipment Sales: Elmira, N. Y. 
© Service Sales: South Bend, Ind. AVIATION ConPoRATION 


Export Sales: Bendix international Division, 72 Fifth Avenue, New York 11, N..¥. 





NO. 1344 


With or Without 
Fore and Aft 
Adjustment 

Imperial is known in drafting rooms 
all over the world as the traditional 
quality tracing cloth. 

With the background of decades of 
experience, its makers have pioneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made. 


MECHANICAL ENGINEER 
NEEDED FOR 


= 
olaxed kide EXPLORATORY RESEARCH 
and NEW DEVELOPMENTS 


¥ U L L ¢ u y be i o he « E A T Prefer man with research experience in mechanisms 


or structures and who likes to do some experimental 
work to prove his theoretical conclusions. 


BORG-WARNER CENTRAL 

RESEARCH LABORATORY 
Milsco offers you today's finest in truck-seat BORG-WARNER CORPORATION 
engineering ... the “Monarch” .. . with bal- ee Bellwood, Illinois 
anced body support and ful! cushion contour back 
rest. Improved suspension of cushioning ma- 
terials provides a relaxed ride . . . maximum ee ee a eae eee 
comfort with.2-way bueyancy to absorb road CY 
shocks. Strong tubular steel frame for heavy : HARDNESS TESTING 
duty service; with or without fore and aft ad- i = Brinell—Shore—Scale 
justment. Add the plus-value of a Milsco "Mon- 
arch" to your truck for enduring customer satis- 
faction. Our engineering department will gladly 
cooperate with you. 


Included in our improved Portable Sclero- 
scope Model 9-1. This efficient single scale 
tester registers Brinell-Shore values without 
damage to the work. The old standby for 


Sold Only To Original Equipment Manufacturers thirty-five years. 


ESTABLISHED 1924 aa WRITE FOR CIRCULAR 


. | «| THE SHORE INSTRUMENT & 
yen MILSCO MANUFACTURING CO. dat | | MANUFACTURING CO., INC. 


2758 WN. 33rd St., Milwaukee 45, Wis. 
» 90-35 Van Wyck Expressway, Jamaica 35, 8. ¥ 
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Best to begin with — best to replace with... 


TITEFLEX’ 


Flexible all-metal hose 


Want to cut maintenance and replacement costs of 


gasoline, oil, water and air lines? 
Replace those on your present equipment with Tirtr- 
And be sure your new 


FLEX Flexible All-Metal Hose. 


equipment is fitted with TirerLex. You'll save money. 

Reason: T1tTEFLEX does not crack, bake or deteriorate 
even when exposed to high engine temperatures. Gas, 
oil and other liquids have no effect on it. Yet TiterLex 
is fully flexible and withstands excessive vibration over 


long periods. 


Longer, service life actually 


makes TITEFLEX less 


costly than synthetics, rubber or fabric-packed hose. 
Our design and engineering staff will be glad to help 


you with your flexible tubing problems. Get the full 
story today. Send coupon for Titer_Lex literature— 
without obligation. Check off Tirer_Lex ignition shield- 


ing, too, if you’re having interference trouble. 


¢ Check products you are interested in 


“Se 


— SEAMED AND . 
(] Stamuess wera, nose |) PRECISION BELLOWS 


“Gig. “PIO AND FLEXIBLE 


ELECTRICAL 
—! WAVE GUIDES 


— CONNECTORS 
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[| WGNrTiON HARNESS =» [| IGNITION SHIELDING 


| FILTERS 


Titeflex flexible metal hose fuel line to engine on a 
milk delivery truck. Operator's entire fleet of 76 
trucks is Titeflex-equipped. 


Titeflex Automotive Ignition Shielding Leads for the 
engine of a Le Roi Model 210G 2-Stage Portable 
air compressor. 


TITEFLEX, INC. 


516 Frelinghuysen Ave 
Newark 5, NJ 


Please send me without cost 
intormaton about the products 
checked at the left 


NAME 
TITLE 
FIRM 
ADDRESS 
CITY 


ZONE STATE 





Dependability... 


proven in military and 


yn 


commercial aircraft operation Ride and Vibration 


Terminology 


Bg 
Hh. 
i 


_ DETROIT 
Vy Mote. | 


L 
. 
1" 


tare T iat halal) 1-1. ee 


The BES7 Choice For Your Needs 


If you’re concerned with the design of lubricating oil or 
cooling systems for jet, heavy-duty gasoline or diesel 
engines it will pay you to specify DETROIT Vernatherm Engine 
Thermostats. For only DETROIT Engine Thermostats give you 
the assurance of dependable, efficient operation perform- 
ance proven on military and commercial aircraft . . . on 
ordnance combat vehicles ... and on most diesel makes 
and models. So take advantage of this outstanding record 
specify DETROIT Vernatherm Engine Thermostats, the true 
standard of:the industry for rugged, exacting service! Avail- 
able as engine cooling thermostats, oil cooler thermostats, 
shutter thermostats and thermostatic power elements. 


All DETROIT Vernatherm Engine Thermostats are... 


© Built with tight seats for mini- 
mum leakage 


@ Not subject to chatter 


@ Designed to work with either 
open or closed cooling systems 

@ Not affected by barometric 
pressure 


TOTARLISHEO Wh err as 
Dermorr (paicaron Company 


DETROIT 8, MICHIGAN 


Canadian Representatives in Montreal, Toroato Winnipeg Railway & & gineering Specialties Ltd 


AUTOMATIC CONTROLS for rerriGeRATION 


AIR CONDITIONING - DOMESTIC HEATING . AVIATION 
TRANSPORTATION « HOME APPLIANCES «¢ INDUSTRIAL USES 


Seung home amd vnrdicatry AMERICAN-STANDARD + AMERICAN BLOWER 
CHURCH SEATS & WALL TILE * DETROIT CONTROLS * KEWANEE BOILERS * ROSS EXCHANGERS 


Division of American Radiator & Standard Sanitary Corporation 


Rachdheseiepepdeebeeneneidien el 


This SAE Recommended Practice is the 
most recent addition to the SAE data on 
suspension problems and vibrating systems. 


The new SP-6b is to appear in the 1953 
edition of the SAE Handbook. 


The work of the SAE Riding Comfort Re- 
search Technical Committee, it received full 
approval in July 1952. 50¢ to members; 
$1.00 to non-members. 


Still available is Ride and Vibration Data, 
SP-6. $2.00 to members; $4.00 to non- 
members. 


gud 


Please add 3% city sales tax for deliveries in N.Y.C. 


Society of Automotive Engineers 
29 West 39th Street 
New York 18, New York 


Please send me copies of Ride and Vibration 
Terminology (SP-6b) and copies of Ride and 
Vibration Data (SP-6). 


__._Check Enclosed 


Vame 
Company 


_..--Bill Company 
_--.Bill Me 


Company Address___-_--~-~-~ 
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4 _f Gives Product Data, Application Details 
N § w ” tact filled on 3M Adhesives, Coatings and Sealers Especially 


automotive booklet! Designed for the Auto Industry 


Yes, now you can have the facts right at your finger-tips 
with 3M’s new automotive booklet. 


It tells the factual story about 3M products and the 

big job they do in the automotive industry. Interesting new 
pictures graphically demonstrate many applications of 

3M products—right on the production lines. 


Once you see this booklet, you’ll understand why more and 
more automotive engineers look to 3M for the sensible 
solution to many of their problems. 

Perhaps you can benefit from their experiences. Many of 
them are described in detail in 3M’s new automotive 
booklet. So be sure to send for your FREE copy today. Write 
to: 3M, Dept. 95, 411 Piquette Ave., Detroit 2, Michigan. 


eeorererercrvcccrcceccscveccres** MINNESOTA MINING AND MANUFACTURING COMPANY 
ADHESIVES AND COATINGS DIVISION * 411 Piquette Ave., Detroit 2, Michigan 
ADHESIVES-COATINGS- SEALER GENERAL SALES OFFICES: ST. PAUL 6, MINN, « EXPORT: 270 PARK AVE., NEW YORK 17 « IN CANADA; LONDON 


MAKERS OF **SCOTCH"’ BRANO PRESSURE-SENSITIVE ADHESIVE TAPES © “$COTCH’ BRAND SOUND RECORDING TAPE @ **SCOTCHLITE’ srano 
REFLECTIVE SHEETINGS @°°3M"* ABRASIVE PAPER ANO CLOTH @©**°3M"*® ADHESIVES AND COATINGS @''3M"" ROOFING GRANULES ©**'3M""® CHEMICALS 
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SAE Automotive Drafting Standards 


l0NuvSactions +. 


New sections cover: metal stampings . . . forgings . . . gears... 

splines G serrations . . . plastics . . . body outline G seating diagrams 
. + placement of body draft views . . . body construction . . . body 

mechanisms . . . and body silencing & sealing materials. 

Additional sections include: castings . . . springs . . . powder metal- 

lurgy .. . surface finish . . . and chassis frames 

The section on abbreviations G symbols has been completely revised and 

all sections have been changed to comply with the new abbreviations. 


The section on Fundamentals includes: forms ... lines... 
lettering . . . sectioning . . . projection . . . dimensioning . . . 
tolerances . .. threads . . . revisions . . . and checking. 


The Standards are prepared for instant 
insertion in the standard three-ring 


binder 
The 2nd edition of the SAE Automotive Drafting Standards is 
priced at $5.00 per copy to SAE members and non-members. 
Quantity prices upon request. 


Ondlew Plank +. 


29 West 39th Street Please add 3% city sales tax 
New York |8, New York for deliveries in N.Y.C. 
copies of SAE Automotive Drafting Standards (SP-66) which are priced at $5.00 


Society of Automotive Engineers 


Please send me .... 


per copy 
Check Enclosed Name 


Bill Company Company 
Bill Me Company Address 
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SIMPLEX PISTON RING MFG. CO. 


ESTABLISHED 1923 


HIGH SPEED SHAFT SEALS 
and PISTON RINGS for both JET 
and RECIPROCATING AIRCRAFT ENGINES 


ORIGINAL EQUIPMENT IN ALLISON, WRIGHT, PRATT & 
WHITNEY and other leading AIRCRAFT ENGINES. 


Write us for further information. 


FACTORIES: CLEVELAND, OHIO—MIAMI, FLORIDA 


Exgutttd | WANTED 


SALES ENGINEER TO TRAVEL TO IN- 
AN INVITATION DUSTRIAL AUTOMOTIVE TRADE, AGE 
T0 YOU T0 60 BETWEEN 25-38. PERMANENT POSI. 


TION MIDWEST LOCATION. 


PLACES WITH 
FAIRCHILD | es: ves cx BOX 129, SAE JOURNAL 


{ Aerodynamics. Has 
A secure future, exceptional had many years of a 
opportunities for advancement, porrence © hewn 
7 ; : manufacturing and was 
and a high starting salary await : ble f ; 
: . : W h re sponst vie or engt- 
you at FAIRC HILD. We ave open- neering on many now 
ings right now for qualified en- famous sircraft. 
gineers and designers in all 


ime : Sa 3S IMPORTANT OPPORTUNITY 
and life insurance coverage Ee h i ef D es i g n E n g i n ee r 


A prominent and well established originator and 
iaiiesiaiati itl des aia manufacturer of gas turbine aircraft engines 


’ its equires a fully qualified man to assume complet 
ARS F | RCHILD Huralt Division sockaiasl ond ‘administrative " sopenllieg ter 


HAGERSTOWN, MARYLAND | the design department. 


5-day, 40-hour week as a base. 
Premium is paid when longer 
work week is scheduled. 


Include all useful information with application to 


IF YOU NEED ENGINEERS PERSONNEL MANAGER, BOX 130 
S. A. E. Journal, 29 West 39th Se. 


.. an advertisement in SAE Journal reaching more than 20,000 New York 18, N. Y. 


engineers may answer your need—Write: Advertising Manager, SAE 
Journal, 29 West 39th Street, New York 18, N. Y. 
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Need a high capacity bearing with small size? 


here’s how hydraulic pump manufacturers 
get it with NEEDLE BEARINGS 


Designers of hydraulic pumps specify Torrington 
Needle Bearings because of their high radial load 


T 
7 Pn capacity and their small size. 

Gear: : | tm Needle Bearings have been performance-proved 
Araulie ty ‘deat f >» in hundreds of pump applications under steady 


or intermittent high pressures. 
Qj : : Compact Torrington Needle Bearings permit 
p Callon =e the use of larger, stiffer shafts without decreasing 
+. the seal surfaces. And their use enables pump 
manufacturers to maintain close internal pump 
clearances, thus assuring maximum pump effi- 
ciency. Since their rated radial load capacity in 
relation to O.D. is greater than any other anti- 
friction bearing, maximum pump capacity is 

assured. 

Needle Bearings have been “‘standard equip- 
ment” in countless applications throughout 
industry since they were introduced nearly 
twenty years ago. They are the solution to anti- 
friction problems wherever high capacity, small 
size and easy installation are important. 

Why not learn how the Torrington Needle 
Bearing can be a working part of your product? 


THE TORRINGTON COMPANY 


Torrington, Conn. South Bend 21, Ind. 


TORRINGTON #//7/F BEARINGS 


Needle e Spherical Roller e Tapered Roller @ Straight Roller e Ball © Needle Rollers 


[ Trade-marks of some of the leading hydraulic pump and motor manufacturers whose products enjoy the benefits of Needle Bearings. 
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PRECISION 


MERCURIAL 
MANOMETER 


Accuracy . 
.01 inches Hg. 


Float Indicator... 
no meniscus errors 


Temperature Compensation .. . 
no corrections 


Write today for 
Publication No. TP-29-A 


WONG a MTT TTY 
PRODUCTS, INC. 


ELECTRICAL MECHANISMS AND 
PRECISION INSTRUMENTS 


Belleville 9, New Jersey 
Represented in Principal Cities 


In Canada, Wallace & Tiernan 


Products, 1td.—Toronto 


GET Your Copy oF THIS//eW 


Wagner Ar Broke 


CATALOG 


w= 


The system with the Rotary Air 
Compressor. They give added 
brake efficiency on all trucks, 
tractors, trailers and buses. 
Write for your copy of Catalog 
KU-201 today. 


| Wagner Electric @rporation 


Ksi-i6 6378 PLYMOUTH AVE , ST LOUIS 14,MO,U S.A 


AY Uk 
SYSTEMS 


13 NEW and 29 REVISED 


AERONAUTICAL 
MATERIAL 
SPECIFICATIONS 


were issued 
Feb. 15, 1953 


For further information please write 


Society of Automotive Engineers, Inc. 
29 West 39 Street, New York 18, N. Y. 
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YOUNG WORKS FOR 


DEFENSE 


AGAINST HEAT 


Young built aftercooler 
for two-stage compressor 


Mono Weld 

radiator for heavy duty 

Young Welded stee! vse on trucks and 
tank ond side 

member radiator 
for US. Army 


mobile equipment 


= 


Young fixed or removable 
tube and bundie heat ex 
changers offer maximum 
heot transfer per pound 
of weight 


ruta Re PSS ey 

serving the defense effort—-helping 
ee ee 
Re ey 

wsage. We can help you solve your 
5 teat betyetan we 


eo 


YOUNG 


HEATING, COOLING, AND AIR® 
CONDITIONING PRODUCTS FOR 
HOME AND INDUSTRY 


TM REG. U.S. PAT OFF 


YOUNG RADIATOR COMPANY 


Dept. 113-E © RACINE, WISCONSIN 


Factories at Racine, Wisconsin, and Mattoon, Iilinols 


HEAT TRANSFER PRODUCTS FOR 
AUTOMOTIVE AND INDUSTRIAL 
APPLICATIONS 





@ each coupon book buys $5.00 worth of SAE 
meetings papers and Special Publica- 
tions; it costs $4.60. Each coupon is 
worth 25c. 


@ each book is good for a minimum of two 
years. 


@ coupons will be accepted at National 


Meetings or with mail orders for SAE 
meetings papers and Special Publica- 
tions. 


@ coupon books save you time and trouble. 


ORDER BLANK 


(It is requested that cash or check accompany your order for coupon books) 
Add 3% city sales tax for deliveries in N. Y. ( 


SPECIAL PUBLICATIONS DEPARTMENT 
Bociety of Automotive Engineers 

29 West 39th Street 
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SIMPLICITY in hydraulic pump design 
is important for these reasons: 


ae Ifunction 
The Pesco hydraulic pump is a gear less chance of pump malfuncti 


design—the simplest of all hydraulic . » « less maintenance 
pumps. There are actually only three .. + less cost for overhaul 
moving parts in the pump proper. . . less weight 
Fewer moving parts mean— A 

. less noise 


us the EFFICIENCY of “Pressure Loading” 
P which makes possible: 


“*Pressure Loading” is Pesco’s exclusive 
development that automatically holds " ei as 
of oil, thereby maintaining the volu- over a wide range of temperatures 
metric efficiency throughout the long 

service life of the pump. 


us STATISTICAL QUALITY CONTROL 
p which assures: 


... uniform high quality and performance of each pump 
..- a longer, trouble-free service life 


Simplicity of design, efficiency of “Pressure Loading” and 
statistical quality control in all phases of manufacture, are 
three important reasons why Pesco pumps are standard 
equipment on military and commercial aircraft and on 
many automotive and industrial products. Write today 

o \ regarding your hydraulic pump requirements. 


PRODUCTS DIVISION BORG-WARNER CORPORATION 


aw: / 24700 NORTH MILES ROAD BEDFORD, OHIO 
¢ «9 

° > 

7, d u ct 
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Photometer measures lamp candiepower and 
is one of many tests in Tung-Sol’s quality con- 
trol procedure 


Tung-Sol has specialized in the design and manufacture of minia- 


ture lamps ever since electricity replaced oil for automotive light- 


ing. Tung-Sol was first with Tulite, a double filament lamp and 


first with the fixed focus headlamp. 


Today Tung-Sol offers the industry a complete line of lamps in 


the 6-8 and 12-16 volt ranges, with a special series of truck lamps 


made extra-tough for extra-tough service. Tung-Sol production 


facilities are capable of high volume output to meet critical man- 


ufacturing schedules without sacrifice of Tung-Sol quality, which 


is second to none. 


TUNG-SOL ELECTRIC INC., Newark 4,N. J. 
Sales Offices : Atlanta, Culver City (Los Angeles), ¥ 
Chicago, Dallas, Denver, Detroit, Newark, 


Philadelphia, Seattle 


TUNG-SOL 


AUTO LAMPS 
SIGNAL FLASHERS 


TUNG-SOL makes All-Gioss Sealed Beam Lamps, Miniature Lamps, Signa! Flashers, Picture 


Tubes, Radio, TV and Special Purpose Electron Tubes and Germanium Products 


Bethlehem Steel Co. 
Blood Brothers Machine Co., Inc. 
Bohn Aluminum & Brass Corp. 
Borg & Beck Div., 
Borg-Warner Corp. 
Borg-Warner Central 
Research Laboratory 
Bound Brook Ojil-Less 
Bearing Co. 
Bower Roller Bearing Co. 
Bundy Tubing Co. 
Cc 
Campbell, Wyant & Cannon 
Foundry Co. 


co. &. ¥.. tae 
Clark Equipment Co 


D 
Defence Research Board 
Delco-Remy Div. 

General Motors Corp. 
Detroit Controls Corp. 
Douglas Aircraft Company, Inc. 
Dow Corning Corp. 

E 
Eaton Mfg. Co., Axle Div. 
Eaton Mfg. Co., Stamping Div. 
Eaton Mfg. Co., Valve Div. 
Emery Co., A. H., The 
Evans Products Company 

F 
Fairchild Engine & Airplane Corp. 
Federal-Mogul Corp. 
Fram Corporation 
Fuller Mfg. Co. 


G 


Garlock Packing Company, The 
Gemmer Mfg. Co. 
Graton & Knight Company 


Great Lakes Steel Corp. 


H 
Harrison Radiator Division 
General Motors Corp. 
Hi-Shear Rivet Tool Co., The 
Hyatt Bearings Div. General 
Motors Corp. 


I 
Imperial Pencil Tracing Cloth 
International Nickel Co. 142, 
International Packings 
Corporation 


J 
Johnson Bronze Co. 


K 
Kysor Heater Company 


L 
Leece-Neviille Co. 
Libbey-Owens-Ford Glass 
Company 
Lipe Rollway Corp. 
Lockheed Aircraft Corp. 
Long Mfg. Div. Borg-Warner 
Corp. 
Lord Manufacturing Co. 138, 
Lycoming Spencer Division 
AVCO Mfg. Co. 
M 
McCord Corp. 
McQuay-Norris Manufacturing 
Company 148 


SAE JOURNAL, MAY, 1953 





+ INDEX TO ADVERTISERS + 


Marvel-Schebler Products Div. U 
Borg-Warner Corp. United Specialties Company 
MB Manufacturing Company, United States Rubber Co., Engi- 
Inc., The neered Rubber Products Div. 
Mechanics Universal Joint Div. Universal Products Co., Inc. 
Borg-Warner Corp. 
Midland Steel Products Co. Vv 
Milsco Mfg. Co. Vv & O Press Company 
Minneapolis Honeywell Vickers, Inc. 
Minnesota Mining & Mfg. Co. 
Moraine Products Div. General Ww 
Motors Corp. 
Morse Chain Co. 
Muskegon Piston Ring Co. 


Wagner Electric Corp. 
Waldes Kohinoor, Inc. 


N 

National Malleable & Steel 

Castings Co. 
National Motor Bearing Co. 
New Departure Div. 

General Motors Corp. 
New York Air Brake Co. 
North American Aviation, Inc. 


Oo 


Ohio Crankshaft Company 
Osborn Mfg. Co. 


P 


Parker Appliance Co. 177 
Parker Rust Proof Co. 14 
Perfect Circle Companies 

Inside Front Cover 
Perfection Stove Company 
Permold Company 
Pesco Products Div. 

Borg-Warner Corp. 

Pierce Governor Co., Inc. ; 
Precision Rubber Products Corp. 
Purolator Products, Inc. 192 


For Diesel Engines 
R 


Raybestos-Manhattan, Inc. 
Equipment Sales Div. 
Revere Copper & Brass, Inc. 
Rockford Clutch Div. 
Borg-Warner Corp. 
Rohr Aircraft Corp. 
Ross Gear & Tool Co. 


Ss 


Shore Instrument & Mfg. Co., Inc. 206 
Simplex Piston Ring Mfg. Co. 211 
Spencer Thermostat Div. 

Metals & Controls Corp. 12 
Spicer Mfg. Div. of the 

Dana Corp. 165, 
Stackpole Carbon Co. 
Standard Pressed Steel Company 
Superior Steel Corp. 
Syntron Company 


T 


Thompson Products, Inc., 

Detroit Div. 151 
Thompson Products, Inc., 

Special Products Div. 115 
Thompson Products, Inc., 

Valve Div. 173 
Timken-Detroit Axle Co. 183, 184 
Timken Roller Bearing Co., Steel 

& Tube Div. Outside Back Cover 
Titeflex, Inc. 207 
Torrington Co. (Needle Bearings) 212 
Tung-Sol Electric, Inc. 216 
Twin Dise Clutch Co. 126 


SAE JOURNAL, MAY, 1953 


Wallace & Tiernan Products, Inc. 
Waterman Products Co., Inc. 
Waukesha Motor Company 
Western Felt Works 

White Dental Mfg. Co., S. S. 
Wisconsin Motor Corp. 
Wyman-Gordon Co. 


Y 
Young Radiator Co. 


Z 
Zollner Machine Works 


] | 


The World’s largest manufacturers —/ 
of Fuel Injection Equipment 


if—=4 


CAV. DIVISION OF LUCAS ELECTRICAL SERVICES INC., 653, TENTH AVENUE, NEW YORK 19, N.Y. 
Sales Office: 14820 DETROIT AVENUE, CLEVELAND 7, OHIO 





Part of the Engineering and 
Research Laboratory 


Aerial view of Glenville Plant 


Fi El T problems are welcomed here 


—ANO SOLVED! 


American makes felt in actually hundreds of different types, 
each having carefully-controlled characteristics. Felt, you see, 
is not just felt, but is an engineering material, which can be, and 
should be, selected and specified as closely as any other material. 

American is keenly progressive and has a vast knowledge of 
all types of natural and synthetic fibres. Felt is now engineered 
into the various end uses. Our knowledge is freely available to 
you, through our sales staff, or from the Engineering and 
Research Laboratory. 

How important it is to obtain the right felt is illustrated by 
the case of a customer who insisted on “saving money” by 
buying a felt which we insisted was not suitable for the appli- 
cation. In the end, the saving produced a loss, and the customer, 
having learned the hard way, now relies upon our advice. You 
can avoid such trouble by bringing your needs for felt to 
American. Tell us what the felt is to be used for, whether in a 
process or a product, and we will help you select the right type. 

And remember, American operates cutting shops in Glen- 
ville, Conn., Detroit, Mich., San Francisco, Calif., which can 
quickly produce cut felt parts, ready for assembly, to speed 
your output. 


218 


GENERAL OFFICES: ?. 0. BOX 5, GLEWNNVILLE, CONN 

SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, 
Rochester, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, 
Los Angeles, Portland, Seattle, Son Diego, Montreal — PLANTS: 
Glenville, Conn.; Franklin, Moss.; Newburgh, N. Y.; Detroit, Mich.; 
Westerly, R. |.-- ENGINEERING AND RESEARCH LABORATORIES: 
Glenville, Conn. 
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*...and that is our Gear Department” 


WE DOUBT that the photo of our 
plant hangs on many of our cus- 
tomers’ walls. But we do serve as 
the “gear department” for many 
companies with both small and 
large gear requirements. 

The benefits these customers en- 
joy might interest you. Working 
closely with you, all our facilities 
and personnel are at your service— 


RICHMOND, 


FOR FARM EQUIPMENT, AUTOMOTIVE & 


trouble-shooting, designing, specify- 
ing, engineering, and manufacturing 
gears to meet your needs exactly. 
And behind these functions is the 
experience we have gained through 
almost forty years devoted exclu- 
sively to gear manufacture. 


Of course, we sell to many manu- 


facturers who make a portion of 


their own gear requirements, and 


shall always continue to do so. But 
for many companies, and perhaps 
yours is one, much may be gained 
by examining case histories of cus- 
tomers who refer to our company as 
their“‘gear department.” 


y vy y 


Write for our comprehensive catalog 
containing full information on the ten 
gear types in which we specialize. 


INDIANA 


GENERAL INDUSTRIAL APPLICATIONS 





The one appeal 
that appeals to everyone! 


(O some car buyers, horsepower may be 

the big thing. With others, it’s automatic 
features that count. Still others may put 
smart styling first. 


But there’s one thing every customer wants 
in a car. That’s value. Especially value where 
it means the most—in the “vital zone’’— 
the moving parts. 


To give car buyers the ‘“‘vital zone’’ value 
they look for, you may find this formula 
helpful when appraising component parts: 

~ pe quality + service + public acceptance 

price 

It shows that price is only one factor in 
value, and must be weighed in relation to the 
factors above the line. Timken” bearings give 
you far more above the line than any other 
tapered roller bearings. Higher quality, better 
service, and more public acceptance. And in 
terms of value features, Timken bearing prices 
are lower today than ever. The Timken Roller 
Bearing Company, Canton 6, Ohio. 


HELPING HAND. To help manufacturers with 
bearing installation and adjustment practices, 
engineers of the Timken Company visit auto 
mobile plants regularly. It's one example of the 
many extra services that are yours with Timken 
vearings 


PINION - PROVED. Timken bearings are used on 
the pinion— toughest bearing application in a car 

by all but two makes of cars. And they're also 
giving top value in other places where value 
counts most . . . in wheels, transmissions and 
differentials. 


its TIMKEN for VALUE 


TAPERED ROLLER BEARINGS 


We tal 
x / (i ned) 
\) 


ONLY TIMKEN BEARINGS 
GIVE YOU 
ALL THESE VALUE FEATURES 


QUALITY 
. Design leadership 
. Steel made in our own mill 
3. Precision manufacture 
. Rigid quality control 
5. More than 50 years’ experience 


SERVICE 
. Unequalled engineering service 


. Unequalled research and devel- 
opment facilities for your use 


. Installation service in the field 
. Widest range of sizes 
. Most dependable source of supply 


PUBLIC ACCEPTANCE 
. First choice throughout industry 
. Best-known name in bearings 
. Widespread advertising 





